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After five years 


y yee illustrations are of 12in. x 6in. concrete cylinders, mixed 4-2-1 
with water/cement ratio of 0.6 made to Code of Practice. For the left- 
hand cylinder in each case ordinary Portland Cement was used and for 
the right-hand cylinder, Sulphate-Resisting Cement. The cylinders in 
A were immersed in magnesium sulphate solution where the equivalent 
SO, content is 500 parts per 100,000. The cylinders shown in B were 
immersed in a sodium sulphate solution of similar SO, content. The 
photographs were taken after the cylinders had been immersed for five 
years. The value of using Sulphate-Resisting Cement for concrete work 
which is liable to the destructive action of soluble sulphates is clearly in- 
dicated since on the majority of sites the sulphate concentration seldom 
exceeds the equivalent SO, content of the solution used for the test. 


SULPHATE-RESISTING CEMENT 


Full details will be sent on application to 
THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, WESTMINSTER, LONDON, S.wW I. 


OR G. & T. EARLE LTD. HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. PENARTH, GLAMORGAN 


— British Cement is the Cheapest in the world 
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a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Story Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


witliAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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Harbour 
in Syria 
Constructed at Banias, terminal 


of Iraq Petroleum Company’s 
555-muile pipeline 


Consulting Engineers: Rendel, 
Palmer and Tritton 


Stone quarried in the hills is transported over 
mountain roads five miles to the harbour 


Loading 10 ton stones at the quarry 


LAING 


JOHN LAING AND SON LIMITED 
Bualding and 
Civil Engineering Contractors 
GREAT BRITAIN, CANADA 
UNION OF SOUTH AFRICA, RHODESIA 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1}" dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 

to prevent damage to mechanism if 
overloaded. 
The desired Bending An ma 
be set mathematically, of was 
of great assistance in Repetition 
Bending. 


CEMENT STEEL 


SECOND AVENUE CHATHAM NT 
Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 
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The world’s most 


highly developed 
fully portable 
bulk cement 
equipment 


The Type 201 (20 tons nominal capacity) PORTASILO. 


The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers. 
its use can effect savings of 18/- per ton of cement used. 
This proved and established system can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nomina! capacity 
is light gh to be man-handled. Automatic weighing 
of the cement is provided by the PULLWEY Mechanical 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of 10 tons 
capacity and upwards are available. 


Write to-day for full details. 


BLUE BRIDGE LANE, 


YORK. 


Erected in minutes, the PORTASILO has unique advantages : 
% No prepared foundations. 
%*% No power required for its operation. 
%*% No erection or di ling prob 
%& No assembly joints to create trouble. 


The system eliminates : 
% Unloading of cement by hand. 
%& The need for a cement man behind the concrete mixer. 
Waste. 
% The disposal of empty cement bags. 


Covered by patent 
applications in 


Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 


SYSTEM. 
7 
weighing device 
| 
| 
LIMITED 


CONCRETE 


AND CONSTRUCTIONAL ENGINEERING _ Sepremser, 1954. 


ARCHITECT AND 
ENGINEER: 


C. Howard Crane & Partners 
GENERAL CONTRACTOR: 
G. Percy Trentham Limited 


FOR CONCRETE REINFORCEMENT 


use FRAMEWELDH 


ME AND MONEY SAVER 


A REAL Ti 


These pictures illustrate the “<2 


extension to the existing factory 
of S. C. Johnson & Son Limited 
at West Drayton, Middlesex. 
The reinforced concrete frame 


was carried out in our patent 
FRAMEWELD system. 


Gy SOMES 

book describing the system will be sent 2 

AND COMPANY LIMITED 
REINFORCEMENT ENGINEERS 


me 
600 Wood Lane, London, W.12. Telephone: SHEpherds Bush 2020 
Group Bute Street, Cardiff Telephone: Cardiff 28786 
: Treorchy, Glamorgan Telephone: Pentre 238! 


on request. 
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Head Plate for Beam 
Prop showing Speci- 
ally strengthened / 
Wed. 


~ 


® Robust and 
dependable 


* High Tensile 
Steel Pin 


® Adjusted by Nut 
and Handle 


three sizes 
Standard and 
Beam Types 


Individually tested 
to Safe Load : 5 ft. 7 ins. | 9 ft. 9 ins. 


8 ft. in. | 12 ft. 


10 fc. 7 ins. | 14 ft. Vins. 


MILLS SCAFFOLD CO. LTD. 


IMMEDIATE 
DELIVERY (A subsidiary of Guest, Keen & Nettlefolds, Ltd.) 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 - Telephone: RiVerside 5026/9 


Agents ond Depots: BELFAST - BIRMINGHAM BOURNEMOUTH BRIGHTON BRISTOL CANTERBURY CARDIFF 
COVENTRY CROYDON . DUBLIN + GLASGOW HULL ILFORD LIVERPOOL LOWESTOFT MANCHESTER 
NEWCASTLE NORWICH PLYMOUTH PORTSMOUTH READING SHIPLEY - SOUTHAMPTON SWANSEA - YARMOUTH 


x 
2 HEIGHT SAFE LOAD IN TONS 
APPROX. 
TYPE WEIGHT 
FULLY muss, | FULLY | FULLY 
CLOSED CLOSED /EXTENDE 
| 4.12 
~ 
3.57 
¥ 
is c 72 5.00 2.17 
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watts 


Flats for the Mitcham Borough Council 
Architects: Collcutt & Hamp, F/ A.R1.B.A. 


These flats are typical of the many reinforced concrete buildings which 
have been entrusted to Wates Ltd. Whether for domestic or industrial use, 
Wates specialise in this form of construction. Modern production methods, 
adequate up-to-date plant and the technical ‘know how’ achieved from 
many years’ experience equip the Wates Organisation to undertake all forms 
of concrete construction. In addition, Wates Technical Advisory Service 
is at the free disposal of all interested Authorities. Consultation in the early 


stages of planning can be of great benefit. 


WATES LIMITED 


Building and Civil Engineering Contractors 


1258/1260 LONDON ROAD, S.W.16. PHONE: POLLARDS 5000 
LONDON NEW YORK DUBLIN 
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HIGH STRAIN PATENTED 


STEEL WIRE 


CON CI ETE 


ARTHUR 


LEE 


& SONS LTD. 


ARTHUR LEE & SONS LTD. 


Head Office and Works: Trubrite Steel Works, Meadow Hall, nr. Sheffield. 
Also at Crown Works, Bessemer Road, Sheffield 9, England. 
P.O. Box 54. Telephone: 36931! (10 lines). Telegrams: Crown Sheffield. 


2 London: 40-43 Norfolk Street, W.C.2, and Birmingham : 53 Vittoria 
treet. 
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Photograph by courtesy of British Ropeway Engineering Co., Ltd. 


DESIGN AND 


CONSTRUCTION HOLST 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Telephone: Berkhamsted | 128-30 


Branches : LONDON, BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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DAMPCOURSING...TODAY 


must adhere to moist surfaces 
must adhere to green concrete 
must eliminate pre-heating 
must remain stable to temperature changes 


| 


Supersedes the old method 


| Bitumen Covering 
and prefabricated), shops etc. 


rd... with 2 he 
£45 a TOW square yards 


EASY 
APPLICATION— 
now for let 1040; 
it tells you all about EVODE STRAIGHT FROM 
Cold Bitumen Covering, the THE DRUM— 
method used more widely today 
than any other, for horizontal 
dampcoursing of concrete rafts, 1 ° 
basements for schools and 
permanent and prefabricated NO MIXING . 
houses etc. NECESSARY 


Mow is the lame to yet (full 


EVODE LIMITED - GLOVER STREET - STAFFORD 
Telephone: 1590/1/2 Telegrams: Evode, Stafford 
LONDON OFFICE: 1 Victoria Street, London, S.W.1 Telephone: ABBey 4622/3 


= § 
| 
xiv 
q 
| 
vases 
i! 
- 
all 
; 
a 


Sertemper, 1954. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Doldowlod 


a proved and tested foundation 


for the Constructional Engineer 


on otherwise unsuitable ground 


Cementation is particularly applicable to the treatment of made-up 
ground and rubble tips on which buildings are to be erected. 
Colliery shale and dirt tips and natural gravel deposits can be so 
treated that the constructional engineer has thoroughly-reliable 
foundation. 


The Cementation Company Limited has the experience, the 
facilities and the resources to carry out work of any magnitude in 
any part of the world. 


THE CEMENTATION CO. LTD. BENTLEY WORKS, DONCASTER Telephone : Doncaster 54177-8-9. 


| xv 
# 
EMENTATION provides 
| COMPANY LIMITED 


When concrete is laid to 
carry big loads, it carries a contractor’s reputation too. 
Both are safe when the concrete is laid over waterproof IBECO. 


No seepage from the mix plus uniform hydration p/us sound 


setting equals maximum strength in the finished slab. All this with 


faster working, lower costs and economy in concrete. 
No wonder 1BeEco is found on major 


i constructional sites everywhere ! 


EFFECTIVELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD - MUGIEMOSS - ABERDEENSHIRE 
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FOR ACCURATE, SIMPLE AND RAPID 
MEASURING OF WATER CONTENT 


IN SAND... 
THE GAMMON-MORGAN 
WATER: IN-SAND ESTIMATOR 


The most accurate, simple, 
and rapid means of measur- 
ing the water content in 
the sand. No weighing or 
chemicals are required, and 
an adequate sample is used. 
The GAMMON-MORGAN 
WATER-IN-SAND ESTI- 
MATOR should be available 
alongside every mixer, so 
that the water content of 
every mix may be correctly 
gauged. Full details will be 
sent on request. 


MOISTURE VARIATIONS 
IN THE SAND 


te Engineers should specify 
that the concrete mix shall 
be adjusted for moisture 
variation in the sand, so that 
the total water in the batch 


shall consist of the water 7 —- 

carried in the aggregates ) 

plus the water added in the __ 

mixer. PRICE £3 3s. Od. each (9 Canadian or U.S. dollars), CARRY- 


ING CASE £1 IIs. 6d. (4.62 
Canadian or U.S. dollars) 


FURTHER PARTICULARS 
SENT ON REQUEST 


GUN LANE - STROOD * KENT ~- Phone: Strood 7334 & 7736 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


wae 


ai 
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PRECAST CONCRETE FRAMED 
FOUR-STORY WAREHOUSE 


in course of construction at Paddock Wood, Kent, for the 


HOP MARKETING BOARD 


Architects ; Messrs. FarrttoucH & Morris, FF.R.LB.A. 
Designers of Concrete Structure: Messrs. R. E. Eacan, Lrp. 


Main Contractors: Messrs. Hatse & Sons, Lrp. 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel.: ABBey 6614/7 ‘Tel. Address : RECONCRET SOWEST 
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SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, 


NEW ADDINGTON, SURREY 
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Where the presence 
of Sulphate Salts 
in Soils or Water 


is known or suspected 


PERMANENT CONCRETE 


CAN BE ASSURED BY USING 


ALUMINOUS CEMENT 
CIMENT 


You are invited to apply for leaflet TSS 16 entitled 
. “The influence of Mineral Sulphates on the 
permanence of Concrete Structures ” and Table 4 
“* Classification of Sulphate Soil Conditions affect- 
ing Concrete, and recommended Precautionary 
Measures ”’. 


CONCRETE ROCK-HARD WITHIN 24 HOURS 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


® 3/1241 
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Jointing for the Modern Road | 


The government’s 3-year plan to spend {50m. on road 
improvement and construction means increased demand 
for a proved and efficient jointing for concrete roads. 
Crecel Jointing, used with Crecel Primer and Crecel 
Sealing Compound, is a cellular jointing of the type 
approved and recommended by the Road Research 
Laboratory. In lengths up to 10 feet and in thick- 
nesses of } in. and } in. 


Where a “single operation” material is required, 
specify Ruberoid C. and E. Jointing. Available 
in lengths up to 6 ft., thicknesses from } in. 
to 1 in., and depth to suit the concrete. 


Use Ruberoid Con- 
creting paper as an 
underlay to prevent 
the absorption of 
muvisture from the sub-~ 
base. Ruberoid Con- 
creting Paper complies 
with B.S.S. 1521/1949. 


A Product of : 


Ruberoid Ltd., 187, Commonwealth House, New Oxford St., 
London, W.C.1 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


WASHED | 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced C Concrete. 


WILLIAM BOYER & SONS, LTD. 
Sand and Ballast Specialists, 
IRONGATE WHARF, 
PADDINGTON BASIN, W. 


BARS in sizes from 4 in. to & in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


Send your inquiries to 


BARS for prompt delivery to site at com- 
petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone : 41136-7. Telegrams: ‘‘PET"’ SHEFFIELD, 9. 


Ruberoid 
| | CRECEL 

3 

JOINTIN | 
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CONTRACT BY MOTOR LORRY 

‘ Quotations on Application. 

ARS for REINFORCEMENT 
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NEW PREMISES 

Barclays Bank (Dominion, Colonial and 

Overseas) Lid., Bridgetown, 

Barbados, B.W.I. 

Architects : Messrs. W. H. Watkins, Gray, 
F/F.R.I.B.A., & Partners. 

FRANKI (Driven) Piles 
FORUM ( Bored) Piles | 
MIGA (Jacked) Piles 


R. C. Foundations 


FRANKIPILES 


THE FRANK! COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET LONDON S.W.1 
Telephone : Abbey 6006-9 + Telegrams : Frankipile, Sowest London 


And in AUSTRALASIA B.W. INDIES RHODESIA S. AFRICA 


xxiii 
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Saves lime and money 
on every kind of conitacT 


Easy to install and easy to move to other 
locations 


5 cwt. capacity to handle barrow loads, 
beams, lintels, etc. 


Faster speeds for triple bucket duty and 
lighter loads 


Adjustable radius up to 5 ft. 


ACE top trip prevents overwinding 
Winch quickly detachable ‘rom jib for 
separate use if required 


Snap action hook for changeover of rope 
reeve, dismantling or assembly 


Load taken on 4 scaffold tubes increases 
safety 


Built to last 
Petrol or electric drive 


PROMPT DELIVERY 
Write for illustrated leaflet 


& 
& 
& 
& 


PLATFORM HOISTS- WINCHES 


ACE MACHINERY LTD., PGRDEN ROAD, BRIXTON, LONDON, 3.W.2 
Telephone: BRixton 3293 (9 lines) And at Brentford 
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PENDERYN WATER 
FILTRATION PLANT 


A water filtration plant in reinforced concrete 

constructed during the War to serve a Royal 

Ordnance Factory, now taken over for 
industrial occupation 


RUSH & TOMPKINS LTD. 


Building & Civil Engineering Contractors 


SIDCUP - LONDON - DURBAN - COLOMBO - EDMONTON, ALBERTA 
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Of interest to all COLCRETE COLLOIDAL 
concrete usere.. CONCRETE MIXERS 


PRODUCE by high-speed mix- 


ing, and without the need for 


MASS WORK 

DAMS 

FOUNDATIONS cement-sand COLGROUT. 

FLAT WORK 

ROADS & AIRFIELDS Colgrout fills the voids of large 

FLOORS 

UNDERWATER WORK aggregate to produce Colcrete 

SEA DEFENCES 

DOCKS & HARBOURS 

GROUTING CABLE below water with equal ease and 

CHANNELS OF 

PRESTRESSED CONCRETE economy. 

METALLIC CONCRETE 

@ CELLULAR CONCRETE 

@ ABNORMAL 

CONCRETING JOBS SAVES UP TO 25% OF CEMENT & SAND 
COMPARED WITH TRADITIONAL 

CONCRETING METHODS 


additives, a stable fluid water- 


which may be formed above or 


FULL DETAILS OF THESE 
MACHINES ON REQUEST 
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constructed quickly and easily thanks to 


RAPID METAL 


These pictures of the New BE A 
Hangars at London Airport, prob- 
ably the largest project undertaken 

in the country in the combined use 
of reinforced and prestressed precast 
and in situ concrete, show how easily 
and quickly the 150 ft. span main beams 
were constructed with Rapid Metal 
Formwork. No wonder so many con- 
tractors are standardizing on Rapid 
Metal Formwork for all concrete 


Concract: B E A Hangars, London Airport. 


Consulting Engineers to BEA: 
Scott & Wilson, MM.1.C.E. 


Consulting Architects to BEA: 
Ramsey, Murray & White, FF.R.1.B.A. 


Holland & Hannen and Cubitts Ltd. 


RAPID 


Patentees and Sole Manufacturers : 


RAPID METAL DEVELOPW'ENTS LTD. 
Walsall Road, Perry Barr, Birmingham, 22b. Tel.: Biryhfields 6021. London Office _ 47 Victoria Street, 
Tel: Abbey Glasgow Office 20 Blythswood /stroex, Glasgow, C.2. Tel.: City 6312. Liverpool 
Depot : Great 3riton Farm, Kirkby, Liverpool, Tel. ; Simoys Wood 2482. South Wales Depot: Bridge Road, 
S Tel: 3277. UK, P Nos. 682,870 and 682,916. Protected by Patents 
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The PC3 Electrically Driven Con- 
— Pump—20/24 cu. yds. per 


Smaller PC4—8/10 cu. yds. per 
hour 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF —_— THE CONCRETE PUMP COMPANY LIMITED 


‘STAFFORD TERRACE, LONDON, Ww.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 


GQNCRETE 
| 
| \ | _ 
| 
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The Orlit system of construction was chosen 
by Imperial Chemical Industries 


Building in Orlit construction for 

Imperial Chemical Industries, Ltd. 

“Terylene Plant”. 

Main Contractors: Tarslag Ltd. 

Stockton-on-Tees. 

This is a typical example of the use of the Orlit system of construction. Structures of all types 
are now being supplied and erected by Orlit Ltd. and its licensees throughout the country. 
The Orlit system of reinforced concrete can be readily applied to virtually any type of permanent 
building and is used extensively by leading contemporary architects. Considerable economies 
both in cost and erection times result from the use of pre-cast structural members. As part of 
the Orlit service, the preparation of schemes for structures, including foundation, is undertaken 
in conjunction with architects and engineers. In addition, Orlit Ltd. will, if required, carry out 
foundation work as well as the erection of its own buildings. 
Bellrock linings and partitions manufactured by Orlit Ltd., can now be incorporated in schemes 
if required. Bellrock plaster panels will also be supplied and fixed, or supplied only, to any 
building. Comprehensive technical information will be sent on request. 


The Orlit Technical Folder illustrated by detailed 
drawings and photographs of various types of 


O R L | : i Orlit buildings, will be sent on request. 
SYSTEM 


OF REINFORCED CONCRETE 


TARSLAG LTD., Tees Bridge, Stockton-on-Tees. Tel: 6355 
ORLIT (Lancashire) LTD., 3 Brown Street, Manchester. 
Tel: Blackfriars 0718 


ORLIT LTD., Colnbrook-By-Pass, Colnbrook, Slough, Bucks. Tel: Colnbrook 351 


is 
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Illustrated here are but r S33ce | | | 262cc | 3260 cc | Wee | | SHOE 
DETAIL PETROL | PETROL| PETROL | PETROL) PETROL | PETROL | VAP. OIL | DIESEL | PETROL 
a few of the numerous d-cyl. | | G-cyl. | decyl. | 4-cyt é-cyl. 
and varied applications BORE MM. 566 | 635 | 79°37 | 19°37) 77°79) 95 | 100 100 | 100 
of Ford Industrial en- STROKE MM. | 925 | | 76°20 | 7620| 9525/15 | 15 [115 | 115 
gines. Low initial capita] No. CYLINDERS) 4 4 4 6 4 
outlay, economical @ if 
operation and the unique 1000 R.P.M. - - - - - yh 23°75 | 23 - 
world-wide service make 1500 ~—C. 8 112 16°6 24 33°6 345 32°75 34 405 
any one of these engines | 1600 ” 88 12 18 26 36 35°25 | 34 35°75; 45 
a source of increased net 1800» 10 “4 204 2% 40°75 38 50 
profit for manufacturer 2000» " | 22° 32 45°6 t 54 
and user. L 62 - - 
* 2400 R.P.M. 


Above figures based upon 12 hourly rate. 
FULL DETAILS OF THIS RANGE OF ENGINES OBTAINABLE FROM 


INDUSTRIAL UNITS DEPARTMENT 


FORD MOTOR COMPANY LTD. 


XXX 
q IWOUSTRIAL POWER 

DAGENHAM ENGLAND 
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~ANGLIAN 
PRESTRESSED 


Hams Hall Power Station, Birming- ( @ PYLONS 
ham. Road-over-Rail bridge for 

B.E. Authority. Consulting @ PILES 
Engineers :—Mouchel & Part- 

ners, Ltd. Contractors :—Sir @ SHEET PILES 


Robert McAlpine & Co. (Mid- 
land), Ltd. ® ROAD AND RAIL BRIDGES 


@® ROOF AND FLOOR BEAMS 


PRESTRESSED 
BEAMS 
ROAD OVER RAIL 
BRIDGE 


ANGLIAN BUILDING PRODUCTS LTD. 


LENWADE 15, NORWICH. TELEPHONE: GT. WITCHINGHAM 291! 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects : Messrs. Clifford Tee & Gale. 


A. KING & Co. Lrp., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in tandom stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 
your service. 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON + SHROPSHIRE - Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 


! 
i 
— 
| 
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REINFORCE D 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY 


CIVIL ENGINEERING CONTRACTORS 
HAMMOND ROAD. KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
TELEPHONE, SIMONS WOOD, 1601 _ (3 LINES) 
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THE NEW “GO ANYWHERE” LAND-ROVER has even 
more versatility. Just check these improvements. Bulk capacity 
is up by 25% due to the longer wheelbase of 86”. Also due to the 
increased wheelbase, suspension has been improved with 
increased axle movement. Further attention has been paid to 
the driving compartment, resulting in car-like comfort with deep 
cellular-rubber sprung seating for three front seat passengers. 
Improved ventilation and all-weather sealing add to driving 
comfort. 

This is a vehicle that can take a lot of punishment, can accept 
the toughest assignments on or off the road and deliver its 
passengers fresh and alert at the end of the roughest journey. 


the 4-WHEEL DRIVE “go anywhere” vehicle 


MADE BY THE ROVER COMPANY LTD - SOLIHULL - BIRMINGHAM also DEVONSHIRE HOUSE - LONDON 
CVS-93 


Fo 
aU Ar 
\ 


| REINFORCED 
, CONCRETE SLABS , 
offer the greatest 
. overall efficiency, / 
economy and 
endurance 


j 
q 


REINFORCEMENT BY 
4 


CALLS 


| 


McCALL & COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD, P.O. BOX 41, AND AT LONDON 


FOCUS on ROADS EB 
| 
ga | | 
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COMPREHENSIVE TECHNICAL BROCHURE 


THE WORLD’S LARGEST MANUFACTURERS 
OF FIXING DEVICES 


For big savings 


in concrete 


formwork 


If concrete is your business 
you will find this latest Rawlplug 
Company publication of great value 
and interest. It is packed with 
practical, down-to-earth information 
on shuttering problems together with 
details of Rawlties, Rawloops and 
Rawlhangers. May we send you a 
copy ? Apply on your letterheading, 
send business card or state trade or 


profession. 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, 5.W.7 


xxxvi 
—«, 
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have over forty years’ experience in the 
design & construction of reinforced concrete 


RECENT ORDERS, SPECIALITIES 


in addition to Great Britain, include civil engineering and build- 
have come from: ing work such as Structures for 

Australia - Canada - Eire industrial purposes + Cement 
French North Africa + India Works - Reinforced concrete chim- 
Israel - Nigeria neys - Encasing and repairing steel 

Singapore - Trinidad chimneys - Cooling towers - Silos 


TILEMAN & COMPANY LTD. 


REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 


ROMNEY ‘HOUSE, TUFTON STREET, LONDON, S.W.1 . TELEPHONE : ABBEY 155] 


‘ 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


CRETE WORK OF ALL 


coo STRUCTURAL UNITS 


DAVID CHASTON “LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


REINFORCEMENT 


CHESTERFIELO 


BAKEWELL 


BURTON 
ON-TRENT 


STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


REINFORCEMENT Service for DESIGN, 
BENDING & FIXING. H.T., MS., 
Rods and Mesh SUPPLIED. Complete 
D.O. Service. FREE quotations. 
81 THURLESTONE ROAD, 
LONDON, S.E.27 


Telephone : Gipsy Hill 2451 


Trent 


10,000 tons per week 
Washed & Crushed |} in. to 3 in. 


We are the leading suppliers of high-class concrete 

divers in the area shown above. Prompt 

deliveries a and keen competitive prices 
Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 


“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 
CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.|! 
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SEPTEMBER, 1954. 


No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed 


SPILLWAY ARCHES concrete 
CLAERWEN DAM increases strength and 


speeds construction 


Sponsor: Crry oF BIRMINGHAM 
Water DEPARTMENT. 


Designers: THE PRE-STRESSED 
Concrete Co. Lrp., Lon- 


DON, S.W.1. 


Consulting Engineers : Sir 
WILLIAM ALCROW & 
PARTNERS. 


Contractors: EDMUND NUTTAL 
Sons & Co. (LONDON) LTb., 
Lonpon, S.W.1. 


Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
“ Wire by Johnsons’*’. The reason is quality 
built up on early experimental work with those 
specialist designers who studied and worked in 
the Continental development of this new build- 
ing technique. 

Johnsons have a long record of “ Firsts 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the wire 
pays out straight. 


wire was essential 


Yohnsons the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 


” 


‘A road is carried across the dam by 
‘means of the arches shown here. 4 
The pre-cast semi-elliptical two- 
hinged arch ribs 40ft.span by |2in. 

by 2 ft. wide and 60 ft. span by 

‘18 in. thick by 2 ft. wide support 
‘mass concrete and rock ard a 

ribs were. made monolithic by a~ 
“Tha design copect of this and 
— 
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they 
probably remain unchallenged even by the 
STENT PRESTRESSED PILE. Stock 

sizes: 12° x 12° im lengths 15 f&.-<4O & 
x 14° im lengths 15 1-55 


® AVAILABLE FOR IMMEDIATE 
DELIVERY 


PRECAST 

TEN CONCRETE 
LIMITED 


I Victoria Street, London, $.W.1. Phone : Abbey 2573 & 2416 
Works : Dagenham Dock, Essex. Phone : Rainham (Essex) 780 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 
THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER is 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phene 22480 LEEDS, 10 "Grams! “Greases.” 


| 

| 

| 

| 
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SHIPPING TERMINAL AT ESQUIVEL HARBOUR, JAMAICA 


Aluminium Laboratories Ltd., 
Montreal 


Designing Engineers : 


Frederick Snare Corporation, 
New York 


Contractors for: 
POWER STATIONS 


DOCK AND HARBOUR 
WORKS 


REINFORCED CONCRETE 
WORKS 


TUNNELLING IN FREE AND 
COMPRESSED AIR 


EARTHWORKS 
RAILWAYS 

MAIN DRAINAGE 
ROADS 


INDUSTRIAL BUILDINGS, 
ETC. 


Jetty. Transit 


shed constructed for 

Alumina Jamaica 

Ltd., in connection 
( with Bauxite and 
Ye Alumina De- 


é t 


 MARPTLES, . 
RIDGWAY & PARTNERS 


LIMITED 


CIVIL ENGINEERING CONTRACTORS 


2, LYGON PLACE, GROSVENOR GARDENS, 
LONDON, S.W.1 


Telephone : 
S$LOane 0781. 


Telegrams : 
Maripar, Sowest, London 


4 
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for all forms of 


PRECAST 
CONCRETE 


workmanship, expert 
supervision, and excellent 
service. 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ** CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Siump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
ratus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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ohoode — 
WIRE MANUFACTURED BY 


BRITISH ROPES LIMITED 
for PRESTRESSED CONCRETE 


British Ropes Limited were among 
Freyssinet saddle beams the first producers of wire for 
ond Mayer mane- prestressed concrete work. Our 
factured of prestr 
concrete used in the con- wire has been used in many 
struction of a new factory : 
for South African Pulp and important constructional under- 
Paper Industries. The takings, both at home and over- 
Consulting Engineers : 
Hunt, Leuchars & Hepburn. 
Main Contractors : Roberts 
Construction Co., Led., 
Johannesburg. 


BRITISH 
DONCASTER ROPES LTD 


nf 


xliv CONCRETE AND CONSTRUCTIONAL ENGINEERING Serremser, 1954. 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack ' 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 


PEGSON 
MARLOW Built within the Bentley Group. 
PUMPS ; PEGSON LTD., COALVILLE, LEICESTERSHIRE. Tel.: 234 
; London Office : IDDESLEIGH HOUSE, CAXTON ST.,S.W.!. Tel. : Ab 


73 
Scottish Office: 7 LISTER ROAD, HILLINGTON INDUSTRIAL CTCsTATE, 
GLASGOW. Tel.: Haifway 1800. 


| | i! 
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“ Expamet ” Expanded Steel used as a rein- 
forcement to the concrete roofing of the new 
Domestic Science wing of the Royal Masonic 
Institute for Girls, Rickmansworth. 
ARCHITECTS : Messrs. Denman & Son, 
F/A.R.1.B.A., Brighton. 

CONTRACTORS : E. S. Gates, Ltd., Builders 
and Contractors. 


*‘Expamet’ Expanded Steel used in the 


reinforcement of the Royal Masonic 
Institute for Girls, Rickmansworth 


ERE you see a typical application of 

“Expamet” Expanded Steel —as a 
reinforcement for concrete. “Expamet” 
Expanded Steel is the unique reinforce- 
ment that affords the highest degree of 
grip and bond in concrete. The shape of 
the meshes also assists in “distribution” of 
point or concentrated loads, and in 
preventing cracking of concrete due to 


shrinkage and changes of temperature. 

A ‘tailor-made’ reinforcement 
This strong adaptable metal is produced in 
a very large number of standard sectional 
areas; the weight of fabric varying from 
2 Ibs. to over 30 Ibs. per square yard. 
Sheets are supplied cut to size—thus 
eliminating waste and loss of time. 


“Expamet” is indeed a ‘tailor-made’ 
reinforcement. 
What's your problem ? 

We will gladly submit designs and 
estimates for the reinforcement of all forms 
of concrete construction. Let us know 
what applications for “Expamet” you have 
in mind. Literature and samples will be 
sent on application. Write or telephone. 


An Expanded Metal Product 
THE EXPANDED METAL CO. LTD. 
Burwood House, Caxton Street, London, S.W.1. 
Telephone: ABBey 3933. 


Stranton Works, West Hartlepool. 
Telephone : Hartlepools 2194. 


Also at: ABERDEEN - BELFAST - BIRMINGHAM - CARDIFF - DUBLIN - EXETER - GLASGOW - LEEDS - MANCHESTER - PETERBOROUGH 
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Telephone 
vicronta 87 ana 0278. 
. 


"No. 880839) 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 


jtted tor 
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Delivery 
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PRESTRESSED CONCRETE 
OVER TAMPA BAY’ 


16mm SOUND FILM IN COLOUR 


To Secretaries and Honorary Secretaries of Engineering 
Associations and Architectural Societies interested in 
prestressed concrete construction. 


800 ft. 16 mm. colour film, with sound commentary, 
prepared for the Preload Company of New York, is 
available on loan from McCalls Macalloy Ltd. 


Shows the construction and placing of the Lee-McCall 
beams for the trestle spans. 

Running time: 20 minutes. 

Also “ Leyton Marshes Culvert” 800 ft. with sound com- 
mentary. 


M‘CALLS MACALLOY LTD * P.O.BOX 41+ SHEFFIELD 
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Granite Chippings 
Crushed & Screened 
Rubble 


GRANITE QUARRIES LTD. 


Nr. Budiey, Worcs. 


Phon m) 


Blackheath (B’h 


WATERTIGHT 
LININGS 
LININGS 
FOR 
RESERVOIRS, 


SWIMMING 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CONSTRUCTION LTD 
WESTERN WESTERN HOUSE, HITCHIN, HERTS. HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. 
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CAPACITY 


ONE |i} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this range, all types of concrete 
vibrators, and contractors’ plant, sent on request 


LONDON: 45 Great Peter Street, S.W.!. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish St., Glasgow, Tel.: South 0/86. Werks: Southend-on-Sea. Tel. Fastwood 55243 


‘= TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


|, Also makers of a full range of tilting, and non-tilting mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON, 


ais 
BRE-P-ALLAM CO. LTD. 
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CONCREAM 


This no ining, h and casy working 
white mould oil can be used with confidence 


on all classes of in situ and precast concrete @ 


work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shutterin 
and moulds where vibrators are used, a 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
a 7 for use with a spray gun. It can 
e used with great economy on all types of 


ing and ids, and will not separate 
under pressure. 


"95," 


Experience has shown that the production ef 
precast and in situ prestressed concrete needs 
a special mould comp d, and in collabora- 
tion with leading prestressed —e we 
have produced Grade ‘* P.S."’ id Com- 
pound for this class of work. 


*8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : ** Columba, Leeds, 3." 


m for every process of 
: concreté production 
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Architects: Messrs. Ramsay, Murray & White, F.F.R.1.B.A. 
Consulting Engineers : Messrs. Scott & Wilson, Kirkpatrick & Partners 


B.E.A. Staff Catering Building 
at London Airport 


The illustration shows the interior of the new staff catering building 
at the British European Airways London Airport Permanent Mainten- 
ance Base. The main restaurant with serveries, kitchens and stores is on 
the left. The building is of framed concrete construction in 12’ 0” bays 
with 60’ 0” span roof pre- 
stressed beams designed on - 


treated with U B I T S 


build for the future 


“ENGLAND - 


SCOTLAND + OVERSEAS 


HOLLAND & HANNEN AND CUBITTS LIMITED 
One Queen Anne’s Gate, Westminster, S.W.1 
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for the Defence— 


SEALOCRETE 


WATERPROOFING SUPERCOAT 


A truly amazing new Waterproofing 
Liquid for most types of building 
surfaces, which is absolutely 
invisible and permanent. Minimises 
frost attack and retards 
the formation of efflorescence. 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.10 
Telephone: LA Dbroke 0015-6-7 


Grams and Cables : Sealocrete, Wesphone, London 


STAND NO. 33, BUILDING TRADES EXHIBITION 
MANCHESTER, OCTOBER 19th to 30th 


FERRO-CONCRETE 
DESIGN & CONSTRUCTION 


STRUCTURAL 
FLOORS & ROOFS 


FERRO-CONCRETE 
REINFORCEMENT 


Helicor. MESH 


CAST STONE 
& PRECAST CONCRETE 


li | 
/ 3 | 

3 2 é //, 
Coy 

) / 

proof have | | 
4 athe? 


Sertemser, 1954. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Flexcell contains 70°, of bitumen im- 
pregnated cane fibre. 


Flexcell conforms to the Air Ministry 
Specification for Expansion Joint Filler. 


EXPANSION JOINT FILLE 


Flexcell complies with the Specification 
of the American Association of State 
Highway Officials (A.A.S.H.O.). 


Manufactured Specially by Celotex Ltd. 


There is only one Flexcell... 


Flexcell non-extruding expansion joint filler is specified through- 

out the world by leading Engineers, Architects, Government 

departments and Local Authorities. Thousands of miles of 

joints in roads, runways, buildings and civil engineering projects 

have been filled with Flexcell, and sealed with Expandite sealing 

compounds. Flexcell is low in cost and pre-cut ready for use. 
It is the unique joint filler : 


Write for technical information to EX PANDITE CHASE ROAD, LONDON, 
the Sole Concessionaires in the United 7 N.W.10 
Kingdom. LIMITED TELEPHONE ELGAR 432! (10 Lines) 
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KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 


it is supplied in §”, 2”, 1”, 12”, 
12°, 1b", and 2° diameters (or 
larger sizes if required up to 
8” di ) and in length 

as required. 


1. External ribs 
2. Smooth bore 
3. Easily bent by hand 
4. Stays put 

5. Extremely light weight 
6. No distortion of bore 
7. No frayed or loose ends 


DUCTS FOR PRESTRESSING CABLES 


Labour saving . . . easy to install . . . outer corrugation gives a perfect bond to the surrounding concrete . . . the inside 
of the tube is smooth to facilitate the e of bars or ies and allows free flow of grout. These are some of the advan- 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus, for the most intricate prestressed concrete design. Coupling covers for use with this tubing 
for McAlloy also supplied. 


DUCTS FOR PERMANENT INSTALLATIONS 


Uni-Tube is also being widely used as the best and most economical means of providing a duct in concrete, which has a 
smooth bore and is free of obstacles, through which electrical wiring, piping, etc., can be passed with speed and a saving 
in labour. 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.!. Telephone : MAYFAIR 7015 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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Illustration shows part of a 620-ft. long concrete invert, 
with concrete retaining walls, constructed by us at 
Edmonton for the Lee Conservancy Catchment Board. 


REINFORCED 
CONCRETE 


FITZPATRICK 


CIVIL ENGINEERING 
AND PUBLIC WORKS 
CONTRACTORS 


FITZPATRICK & SON (CONTRACTORS) LTD. 
455 OLD FORD ROAD LONDON, E.3 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
aa based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


3 Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Telescopic Horseshoe 
Travelling Tunnel Form 


Photograph by pone of the Northern Scotland Hydro-Electric Board (Garry Project) 
Contractors :— 
Messrs. Whatlings Ltd., Glasgow. 
Consulting Engineers :— 
Sir William Halcrow & Partners. 


—Pioneers in Steel Formwork 


FOR CONCRETE CONSTRUCTION REQUIRING SPECIAL PURPOSE-MADE STEBE FORMWORK, 
e.g. Tunnels, Shafts, Culverts, Flumes, Dams, Sea-Walls, Bunkers, Cooling Towers, jetties, Tanks, Dome-roofs, etc. 
—Consult Acrow, the leading designers and sfa ers of Steel Formwork 


Complete schemes and estimates submitted without obligation 


_ All enquiries to: 
ACROW (ENGINEERS) LTD. SOUTH WHARF, LONDON, W.2. AMB. 3456 (20 lines) 
BIRMINGHAM : Cari Street, Walsall, Staffs. @ NEWCASTLE-ON-TYNES: Whoriton Grange, 
(Walsall 6085) Westerhope (Newcastle 86-9493) 


BRISTOL 2: 22-24 City Road (Bristol 24595) @ SOUTHAMPTON : Duncan a ye 3021) 
LEEDS 10: Lupton St., Hunslet (Leeds 76514) LASGOW E.1: 130 Coventry Drive (Bridgeton 104!) 


G 
MANCHESTER 4: |4 Park Place (Deansgate 7054) @ BELFAST: 78 Duncrue Street (Belfast 45211) 
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SPECIALISTS 


Wwe. MULCASTER 


3. co (CONTRACTORS) LTD. 
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every kind in any part 


is machine is specifically designed for the mass 
production of SOLID blocks in sizes 18" x 9” x 2’, 
24", 3°, 4” and 4}° in thickness and is capable of 
making 550 units per hour by means of ‘* Duplex ”’ 
fitments. 


itments as extras are also available for manu- 

facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements 18” x 9” x 3”, 
44", 6”, 82° and 9 in width. 
jt is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone : EMBerbrook 3300. 
Telegrams : Trianco, East Molesey. 
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COVERING 


WHAT IT IS - AND HOW TO APPLY IT 


You will find this booklet very useful. 
It describes the complete range of Stic B 
Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 


Please write to our London office, when a 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.! 
Telephone : WHitehall 9958/9 
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** Smeco "’ steel shuttering, which can be economic- 
ally used for all forms of concrete construction, is 
supplied in panels 3 ft. by 2 ft. It is robustly 
constructed to ensure a long life under the most 
severe working conditions, and the new and im- 
proved features incorporated in its design make it 
easy to fix and dismantle with speed and with 
savings in labour costs. Fullest details of ‘‘ Smeco ”” 
Write for quotations to Dept. C-! steel shuttering are available from : 


SCHAVERIEN SHEET METAL & ENGINEERING CO. LTD. 


MOARAIN HOUSE, 
CAMBRIDGE HEATH ROAD, LONDON, €.2. 


Telephone : BiShopsgate 0887-8, 0339 and 0330 
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EDITORIAL NOTES 
The Use of Pulverised-fuel Ash in Concrete. 


For more than thirty years the dust from pulverised fuel collected in precipitators 
and the chimneys at electricity works has been used in the United States to replace 
part of the cement content of concrete. Recently some experiments have been 
made on this subject by the British Electricity Authority, and the results are 
similar to those published in the U.S.A. in the year 1937. The dust, which is 
a waste product (known in the United States as “‘ fly-ash ’’ and described in this 
country as pulverised-fuel ash), has a chemical composition similar to that of 
pozzolana, and therefore has some cementitious properties because the silica 
content can, during a period of several months, combine with the lime in hydrated 
cement to form cementitious compounds. Also, the presence of the ash slightly 
improves the workability of concrete. The fineness of the ash varies, but generally 
it is similar to that of Portland cement. The content of combustible material 
varies considerably according to the type of coal used and the conditions of 
combustion in the furnace, and it appears that it may be from 3 per cent. to more 
than 12 per cent. 

The reported laboratory tests of concrete in which ash from British power 
stations is incorporated all show a reduction in strength at early ages. For 
example, in tests on I : 2: 4 concrete made by the British Electricity Authority 
concrete in which the cement was not diluted and concretes in which up to 20 per 
cent. of the cement was replaced by ash {beth measured by weight) containing 
5 per cent. of carbon all had compressive strengths of about 5000 Ib. to 5700 lb. 
per square inch at one year. At earlier ages, however, the strength of concretes 
made with the diluted cements was much less than that of concrete made with 
undiluted cement. Concrete in which 20 per cent. of the cement was replaced 
by ash had strengths of 2000 lb. per square inch at seven days, 2800 Ib. at fourteen 
days, and 3200 lb. at one month, compared with 2800 lb. per square inch at seven 
days, 3200 lb. at fourteen days, and 3900 lb. at one month for control specimens 
made with undiluted cement. When higher proportions of cement were replaced 
by ash the compressive strengths were lower still ; for example, when 40 per cent. 
of the cement was replaced by ash the strength of 1:2: 4 concrete was only 
about 1400 lb. per square inch at seven days and 2100 lb. at one month. The 
strength at one year of concrete containing up to 20 per cent. of flue ash from 
pulverised fuel may be the same as that of Portland cement concrete without ash, 
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and the only adverse effect shown by tests is slower hardening. This phenomenon 
is common to all types of Portland cement ; that is, some gain strength quickly 
after hydration while others gain strength at a slower rate, but at the end of 
a year or so they all have about the same strength. The initial and final setting- 
times of cement containing the ash are retarded by about half an hour. Tests 
made in the United States have shown that the workability and resistance to 
chemicals of concrete are improved without reduction in the strength at 28 days 
if the quantity of cement omitted is replaced by about twice the quantity (by 
weight) of ash; these tests might also usefully be copied with ash from British 
electricity works in order to see if the ash can be used to produce better concrete 
without delaying the hardening. 

Tests have been made by the British Electricity Authority on the effect of 
varying proportions of the combustible content of the ash. Ordinary Portland 
cement was diluted with 20 per cent. of ash, and the results suggest that a carbon 
content of up to 8 per cent. had little further effect in reducing the rate of hardening. 
The British Standard for Portland cement limits the loss on ignition to 3 per cent., 
and it is possible that the greater content of combustible material might be serious 
in mortars used for rendering exposed to dampness due to the risk of “ blowing ”’ 
as a result of the expansion of the combustible particles. In large masses of 
concrete there may be no harmful effects due to the high carbon content, and it 
may be noted that the British Standard permits a loss on ignition of up to 20 per 
cent. for clinker aggregate in in-situ concrete for interior work not exposed to 
damp, and of ro per cent. for clinker concrete for ‘‘ general purposes’’. As is 
the case with Portland cements, the coarser the material the slower the hardening ; 
cement containing 20 per cent. of ash with a specific surface of 2000 square centi- 
metres per gramme had at one month about 12 per cent. less strength than 
a similar mixture in which the specific surface of the ash was 3400 square centi- 
metres per gramme. Cement containing a proportion of fuel-ash does not comply 
with the current British Standard for Portland Cement. 

There are no long-period tests on the durability of concrete in which this ash 
is incorporated, but its slow-hardening properties would be important in the case 
of structures in which speed of construction and the early release of shuttering 
are important. In the United States its chief use has been in dams, where slow 
hardening and the consequent smaller stresses due to shrinkage and the smaller 
evolution of heat during setting are advantageous. The density of the ash is 
about half that of Portland cement, so that the equivalent of two bags of ash are 
required with five bags of cement for a dilution of 20 per cent. At present the 
ash is a waste product of which more than three million tons are produced in 
Great Britain each year. Except in cases where large quantities of this diluted 
cement would be satisfactory and could be measured mechanically on the site, it 
is doubtful whether its use would appreciably reduce the cost of construction. 
For general purposes it could be incorporated by the cement maker, but waste 
products commonly become expensive when a use is found for them, and in 
addition to the cost at the power station the cement maker would have to pay 
for the transport of a bulky material, to introduce a new process for adding the 
ash to cement, and to provide separate storage silos and bags for ash-cement. 
Perhaps its most valuable use would be in the production of slow-hardening 
low-heat cement and a pozzolana cement for special work. 
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Analysis of Statically-indeterminate Structures 


by the Deformation Method.—III.* 
(Continued.) 
By M. SMOLIRA, Ph.D., A.M.I.C.E., D.I1.C. 


Frames with Circular Members. 

General Case.—In analysing frames with circular members of constant 
cross sections, the elastic constants and, in some cases, also the load functions 
can be expressed in an explicit form, and coefficients prepared for various central 
angles. For uniformly-distributed load, for example, as in Fig. 27, the load 
functions calculated from equations (23) are 


EI6, = EIh = | mds = jok(4 sin? d + } sin 26 — *) = }we,R* (46) 
0 
B 
E14,=| myds=wR* sin? cos ¢(4—sin? sin 26cosd)=we,R* . (47) 
A 
in which c, = ¢sin?¢ + } sin 2¢ —£. 


= + dcos — sin? d) — } sin 26cos¢ . (48) 
R is the radius of the central line of a circular member, and ¢ is half the central 
angle. The coefficients c, and c, for various values of central angles ¢ are shown 
in Fig. 31. 
In a similar way, the load functions for a concentrated load at the crown 
(Fig. 28) can be expressed as follows: 


2 8 
EIA, = g.sin 26 + + 1 — 2sin?¢ — 2cos¢d 
mR (50) 
For a semi-circle, = = :) ; El4,=mR* . 
in which m, = — For more complicated systems of loading, however, equations 


(23) are used with integration replaced by summation. 


e/ 


Fig. 27. Fig. 28. 


* Previous parts appeared in this Journal for July and August, 1954. 
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The elastic constants for a circular beam can also be expressed in explicit 
form, and, for unit bending moment, these are as follows (Fig. 29). 


B 
Ele =| m.ds =$.R; Ela=%4R; (52) 
4 
B 
= m.y.ds = R*(sind — d.cos¢) = . (53) 
4 
Similarly, the elastic constants for a unit horizontal force (Fig. 30) are 
Ely = EIé = R*(sin — ¢ cos d) = cy. R? (54) 
B 
= | myds = gost — 2¢ + = ¢,R°, in which c, = sind — dos ¢. 
A 


The values of coefficients c, and ¢,, for various half central angles ¢, are shown 
in Fig. 31. It can be seen from Fig. 31 that, for small central angles ¢, the 
translations of joints 4,, 4", and A’ are also small; the effect of curvature is 
therefore negligible and the beam may be treated as straight. 

EXAMPLE.—As a numerical example, consider a frame with a circular member 
and with loading as shown in Fig. 32. To make the analysis clear, each load 
is considered separately. The radius and half-central angle are 

12 
8 8xi2z 2 = 


September, 1954. 


3 
a 
Fig. 29. 
Fig. 30. 
: 276 


ANALYSIS OF STRUCTURES. 


3 
sing = - 
4 


(0-7615"™*). 


From Fig. 31 ¢, = 0-2316, ¢z = 0-0496, cz = 0-1389, and c, = 0-0306, and the 
elastic constants, calculated from equations (52) to (54), are 
Ela = § X 0°7615 X 43°5 = 22:1; EIB =} x 0-7615 x 43°5 = 11-05; 
EIA" = Ely = 0-1389 X 43°52 = 262-5; EIA’ = 0:0306 x 43°53 = 2510. 
For Uniformly-distributed Load w = 1000 lb. per foot : 
E10, = X 1000 0°2316 43°5° = 9,531,830; 
EIA, = 1000 x 0°0496 x 43°54 = 177,598,250, 
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and, from (23), 


16 262°5 262°5 2510 177,598,250, 
22°10 + 11°05 + — + + —= + | = 9,531,830 + 

3 16 16 2x 2 x 16 
from which m, = 197,930 ft.-Ib. 

For Concentrated Load W = 10,000 lb. at the Crown: From equations (49) 
to (51), 


EI0, = x 30 07615 X 0-6900 + 0-7238 — I == 23565. 
2 06900 
EIA, = 3° 43>" (0-7615 x 0-9989 + 07238 + 1 
0-6g00 


— 2 0*69007 — 2 0-7238) = 47,411,000. 
Substituting these values in (23), 


16 262°5 , 262°5 2510 
Mal 22°10 +- — } = 2,350,500 + 
16 2x 16? 3.5 


from which = 50,370 ft.-lb. 


47,411,000 
2x16 


For Concentrated Load W = 10,000 |b. at 12 ft. from support: The load 


functions are calculated from (23) by the method of summation as shown in 
Table 1. 


Ax = 5°5212 ft. 
Ele = 558,000 X 5-5212 = 3,080,830. 
i= = 23°62 ft.; Z 36°38 ft. 


E104 = 3,080,830 x = 1,868,090. = 1,212,740. 


EIA, = 5,190,400 X 5°5212 = 28,657,240. 
Substituting these values in equations (30), 
Aa 


16  262°5 
‘4 = 1,868, + —E]I. 
22x + 11-05 + + I ogo 


W=10000ib. |W *!0000 


W = 1000/b /ft. 
€ 


12'-0" 
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TABLE I 


m 
x ft y ft Mo. 
165 | 3362 30°52 


780 905 102265 70590 
870 | 142680 852°00 
| 2176 120, 765 | 166464 85680 
2725 1190' 655 | 178487 | 77945 

| | 77945 
3275 | 1190) 545 178487 


3824 | 1120) 43:5 | 1663-44 


| 4360 _ 780) 2 ___$417°00 


4870 780 225 109575 | 17550 
| 5355 = 508, FO 69615 | 660% 


185 260-78 832 
(1318294 | 519040 


28,657,240 _ Aa 


EI, 
16 h 


= 1,212,740 + 
from which mq = 31,970 ft.-lb. 
For Wind Pressure W = 1000 lb. at top of column: From equations (33), 
+ -- — = “EI. 
3 16 


6 6 
+ — 11-05% + 4 yt 
3 16 16 


Ma + mp, = 1000 X 16, from which mg = 13,076°4 nih and m, = 2923°6 ft.-Ib. 


Thin Elastic Rings. 


Thin elastic rings of any shape submitted to the action of any system of 
loading may conveniently be analysed by the deformation method. As before, 
imaginary cuts are introduced at any convenient points and the statically- 
indeterminate bending moments and forces required to close the angular and 
linear gaps are applied. The equations of equilibrium are set out in the usual 
manner. 


Circular Ring submitted to the Action of Concentrated Load (Fig. 33). 
—With imaginary cuts introduced at A and B, the deformed shape of the ring 
is as shown by dotted lines. The elastic constants and load function @, are 


calculated from equations (52) to (54). For ¢ = go deg. (3) 
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The equation of equilibrium (23) reduces to ma(« + £) = 9, or, substituting 
aR aR WR? 
values of a, 8, and 6, ma + from which 
WR 
Ma (56) 


and the bending moment at C is 


Me = Me — = — — 
2 a 2 


(57) 


WR WR _ 


The bending moment at any point E on the ring is 
2 a 


from which, for m, = 0, ¢ = 50 deg. 28 min. The deflection at A is calculated 
from Ag = A, — 2m,A”, from which 


Circular Ring with a Tie submitted to the Action of Two Concen- 
trated Loads (Fig. 34).—Now introduce imaginary cuts at C and D and calculate 


"R2 
the load functions 6, and A, from (51) or (57): El@. = — (: — *) EIA, = WR 


and the equations of equilibrium for joint C are 


h 
CAD, mex + mf + 4Py =6.; C, mA” + = & (60) 
in which P is the force in the tie. 
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From equations (60), Me = . (61) 


(62) 


and the bending moment at A is mg = m, — m. — PR =- 
Continuous Beam supported on Elastic Circular Ring (Fig. 35).— 
Statically-indeterminate bending moments are calculated from the condition of 
equality of deflections of the beam and the ring at B. Denoting by 4) the actual 
deflection at B, the bending moment m» on the beam, for any shape of beam and 
any system of loading, can be expressed in terms of this deflection by the use 
of equations (1), as follows: 
(apa + = Ora + Ove — (7 + from which = f(c,P), 
1 
in which P is the unknown force of the beam at B and ¢ represents beam con- 
stants, which depend on the system of loading and the geometrical shape of the 
beam. 
Similarly, the deflection of the ring 4, at B can be expressed in terms of P. 


From equation (59), EJ,4, = pr(? — 3) Equating A, = A», the force P is 


found. All other values can now be calculated in terms of this force. 

EXAMPLE.—For a two-span beam bearing on an elastic ring (Fig. 36), from 
equations (1), 


6 x 20 (20 + 8) — + 


) __ 10,000 x 8 X I2 
10,000 X 8 13,440 A, El, 
20 20 200 X 20’ 
from which EI,A, = 4000(4672 — P). 
\ 


f Thicl == — qaP= 
rom which mm, 3,440 an 


any system of (loading 


deflection 


BM. dia gram 
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From equation (59), EJ,4, = P x os — 3) = 30°4875P. Equating 4, = 4,, 


4000(4672 — P) = 30°4875P from which P = 4082 Ib. 


The bending moments and deflections can now be calculated in terms of 


P as follows. 


EI Ay = 4000(4672 — 4082) = 2,360,000. my = 13,440 — 


_ 5 X 4082 


Mr 


= 6500 ft.-lb.; my = 4 x $-082( 


2,360,000 = 1640 ft.-lb. 


x = 3710 ft.-lb. 
x 


Assuming E = 4,000,000 lb. per square inch, 


a = A, = 


2,360,000 X 12 
576,000 x 0-666 


= 0°074 in. 


Radio Activity and the Strength of Concrete. 


A METHOD of assessing the strength of 
concrete by measuring its resistance to the 
penetration of radio-active particles or 
rays was proposed at the conference on 
non-destructive testing of concrete held in 
January, 1954, in Paris and reported in a 
recent number of the French journal ‘‘ La 
Technique Moderne—Construction.”’ The 
resistance of any material to the passage 
of electro-magnetic rays or particles 
depends on its density and thickness. If 


its thickness is known, then with a con- 
stant and known radio-active emission it 
is possible by measuring the intensity of 
radio activity on the opposite side of the 
material from the source of emission to 
calculate the density of the barrier. It is 
stated that the density may be thus 
obtained with an accuracy of one or 
two per cent. and that it is possible to 
relate the compressive strength to the 
density. 
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Prestressed Concrete Slabs for Railway 
Bridges. 
By P. S. A. BERRIDGE, M.B.E., M.I.C.E. 


A DESIGN for railway bridges having welded mild steel main girders with a deck 
consisting solely of prestressed precast concrete slabs (Fig. 1) has been produced 
in the Civil Engineer's office at Paddington of the Western Region of British 
Railways. It is intended for single- or multiple-track bridges up to 60 ft. long, 


Fig. 1.—A Bridge of 30-ft. Span. 


FLASH PLATE 


CROSS SECTION 


+ 


4 


+) 4+) 
+ + 


END ELEVATION OF 
CECK UNITS 


CONNECTION TO MAIN GIRDER 
Fig. 2.—Details of Earlier Type of Bridge. 


and provides a bridge which can be assembled quickly on the site and which will 
give long service with little maintenance. Erection is simple as the connections 
between the deck units and girders are made with high-tensile steel bolts ; false- 
work or staging is not required. No welding or riveting is needed during erection ; 
the surfaces of the concrete do not need waterproofing on top or painting on the 
underside ; and in the latest development (Fig. 6), where haunching against the 
girders has been eliminated, no concrete work is necessary on the site. 
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Fig. 4.—A Slab being Lowered into Position. 
September, 1954. 
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As is shown in Figs. 2 and 6, the top flanges of the girders are narrower than 
the bottom flanges, and the stifieners, which are tee-shape in cross section, have 
a sloping surface against which similarly sloping brackets on the ends of the slabs 
are bolted (Fig. 3). The arrangement allows the main girders to be unloaded 
and placed in their final positions ; the deck units can be lowered between them 
without the need for moving the girders laterally afterwards (Fig. 4). The design 
provides for the normal ballasted cross-sleeper permanent way to be continued 
across the bridge. The construction depth, with 6 in. of ballast under the sleepers, 
varies between 28 in. and 30 in. as the thickness of the slabs varies with the 
distance between the main girders. The distance between the girders varies from 
12 ft. 5 in. for shorter spans to 15 ft. 8 in. for longer spans. The width of the 
deck units, measured in the direction of the track, varies from 5 ft. 9 in. to 


Fig. 5.—The Reinforcement, Tubes, and Steelwork in a Mould Ready for 
Concreting. 


8 ft. 9 in., the latter being the largest which can be conveyed horizontally on 
a railway truck. 

The deck units are designed to span between the centres of the main girders. 
They are not connected to one another, so that there is no interaction between 
the decking and the main girders. At the ends of the slabs are mild-steel channels 
or built-up welded beams which support the units and form the anchorages for 
the prestressing bars. Two welded steel brackets projecting from this steelwork 
are connected to the girder-stiffeners with high-tensile bolts. Plates welded to 
the sloping face of the brackets and resting on similar plates welded on the face 
of the stiffeners resist the shearing force at the connections while the bending 
moments are resisted by the high-tensile bolts tightened to within 85 per cent. 
of the yield point by torque-limiting spanners. The shear-plates serve as ledges 
on which the units are rested prior to being bolted, and, as the holes are ;', in. 
larger than the bolts, the units are positioned temporarily with parallel drifts. 

A high degree of accuracy is required in matching the sloping face of the 
brackets with the contact surface of the stiffeners ; to achieve this a steel jig is 
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used to keep the steelwork at the ends of the slabs in correct alignment while the 
concrete is being cast. The slabs are reinforced at right-angles to the prestressing 
bars with ;; in. diameter mild steel bars (Fig. 5). The tubes for the high-tensile 
prestressing bars are kept in place by wiring them to the reinforcement. Steel 
plates are used to form the bottom and sides of the mould. Concrete consisting 
of 24 cu. ft. of Portland cement, 4 cu. ft. of sand, and 7} cu. ft. of }-in. lime- 
stone, and a water-cement ratio of 0-4 are used. Internal vibrators are used to 
consolidate the concrete. The crushing strength after 28 days is between 8500 
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(& PRESTRESSED SLABS FOR RAILWAY BRIDGES. 


and gooo Ib. per square inch, compared with 7500 lb. per square inch required 
by the specification. The maximum compressive stress allowed in the design is 
2500 Ib. per square inch. Seven days after casting the concrete, the prestressing 
bars are inserted and the nuts tightened with a spanner to avoid any risk of the 
steelwork being displaced when the units are removed from the jig. The slabs 
are prestressed twenty-eight days after casting, the bars being tensioned in pairs 
from one end only to a stress of 42 tons per square inch (Fig. 7). 

On the first two bridges constructed (Fig. 2) the space between the ends of 


HIGH STRENGTH BOLTS 
PRESTRESSED CONCRETE DECK UNIT 


SECTION 
ater type of Bridge. 
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Fig. 7.—Tensioning the Bars. 


the slabs and the main girders was filled with concrete placed against the webs of 
the girders and protected with a waterproof membrane which was overlaid with 
tiles. On later bridges steel plates bolted to the steelwork at the ends of the 
slabs contain the ballast and this steelwork, and the insides of the girders, are 
left accessible for painting and maintenance. Removable “ weather-boarding "’ 
of either steel or timber is used to cover the tops of the gaps between the ballast- 
plates and the girders. In the earlier bridges, the brackets consisted of angles 
welded to the steelwork at the ends of the slabs and positioned so that each 
girder-stiffener carried one bracket from one slab and one from the adjacent slab. 
This arrangement limited the number of bolts that could be accommodated in 
the connections and, as bolts of 1 in. diameter or larger were difficult to tension 
to the comparatively higher loading in the confined space, the brackets of the 
later bridges are tee-shaped in section, and are at the quarter-points in the length 
of the slabs. This enables j-in. bolts to be used. A torque of 370 ft.-lb. required 
to tighten these bolts is attained with torque-multiplying spanners giving a 
mechanical advantage of 1 to 7. This arrangement also reduces the bending 
stresses in the steelwork at the ends of the slabs, but requires twice as many 
stiffeners on the girders. 

The top surface of the concrete is given two coats of tar and the 3-in. joints 
between the units are made watertight with bituminous sheeting overlaid with 
precast concrete tiles set in bituminous compound poured hot. 

Due to the importance of an accurate fit between the deck units and the 
girders, the units are made in the same works as the girders. The superstructures 
for four of the bridges have been made by the Fairfield Shipbuilding & Engineering 
Co., Ltd., at their works at Chepstow ; two of these bridges were also erected by 
this firm. The other bridges were erected by direct labour employed by the 
District Engineers of the Railway. 
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Design Diagrams for Sections subjected to 
Bending and Direct Forces. 


WHEN the point of application of an 
eccentric force is near the edge of a 
section, it is generally advisable to design 
for the maximum permissible compres- 
sive stress in the concrete and a lower 
tensile stress in the _ reinforcement. 
Although an increase in the tensile rein- 
forcement will result this is counter- 
balanced by a reduction of the amount of 
compressive reinforcement, so that the 
total amount will be smaller. Diagrams 
for rectangular sections are published in 
the 1951 edition of ‘‘ Beton Kalender ”’ 
based upon the adaptation by Pucher of 
the work of Mérsch for given ratios of 
c 

With reference to the dimensions and 
forces shown in Fig. 1, the method of 
using the tables is as follows. 

Compute the “relative’’ moments 
M, =M + Neand M,’ = M=+WNe. The 
upper signs apply if N is a _ thrust, 
and the lower signs if N is a pull. The 
parameters p and p’ are calculated from 

cbd® cbd® 
centages of reinforcement yu’ and w may 
be taken from the diagrams which are 
based upon a modular ratio m of 15 and 


and p’ = for which the per- 


for cover ratios of ee for Fig. 3, 
d’ 
= orto for Fig. 4. 


and The method 


of using these is shown in the key diagram 
(Fig. 2), and it should be observed that 
p is related to yw’ and p’ toy. The area of 

bd 
reinforcement required is Ay; = uw xX —— 


100 
and A; x 100° 


The most suitable distribution of rein- 
forcement for any given case is obtained 
by taking the values of w and y’ from the 
appropriate p’ and p curves for a number 


t 
of values of = 


Example 1.—A rectangular section for 
which D = 20 in., d = 18 in., d’ = 2 in., 
and b = 10 in. is subjected to a bending 
moment of 500,000 in.-lb. and a thrust 
N of 45,000 lb. Determine the reinforce- 
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Fig. 2. 


ment if the maximum permissible stresses 

are ¢ = 18,000 lb. per square inch and 

c¢ = 1000 lb. per square inch. 

M, = 500,000 + (45,000 x 8) = 860,000 
in.-Ib. 

140,000 


in.-lb. 
= 0266. 


M,’ = 500,000 — (45,000 x 8) 


860,000 
1000 x 10 x 18? 
140,000, 
P = yooo x 10 x 18? 
(a) Consider the case of equal reinforce- 
ment on each face. 

d’ 2 
From the intersection of the p and p’ 

‘=p =0'5 is obtained with 


>= 


= 0°043. 


= o-111, Fig. 4 is used. 


Hence Ay = Ae = 0°5 X - “ao 
sq. in. and ¢t = 14 x 1000 = 14,000 lb. 
per square inch. 

(b) Consider the case where tensile 
reinforcement A; = 0-6 sq. in. is available. 


=06 Xx = 0°333.- 


10 x 18 
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Fig. = 0-05. 
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A sIMPLE CLAMP ENABLING THE 
USE OF STANDARD SCAFFOLD TUBE 
FOR ALIGNMENT OF SHUTTERING 


z 
w 


Manufactured and Supplied by 


A. A. BYRD AND CO., LIMITED (Dept. S) 


210, Terminal House, Grosvenor Gardens, ' ondon, S.W.1! 
*Phone : SLOane 5236. *Grams: Byrdicom. Wesphone, London. 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. 300, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. LTD. 


36 VICTORIA STREET, LONDON, S.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
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TaBLe I 


0°25 


From the intersection of the curve for 


18 


is obtained, and the intersection with 
the p curve with an abscissa through the 


t 
this value of yw with the p’ curve = = 


value of Sives an ordinate = 0-7. 


Hence 


sq. in. and ¢ = 18 x 
per square inch. 

(c) Some cases for varying tensile 
stresses ¢ in the reinforcement are tabu- 
lated in Table 1. It will be observed that, 
while the total area of steel does not vary 
appreciably for different tensile stresses, 
there is considerable variation in the 
proportions of compressive reinforcement 
and tensile reinforcement. Note that the 
case of equal steel on both faces of the 
member occurs near the minimum value 
of the total area of steel. 

Example 2.—Consider the same sec- 
tion for a bending moment M =: 500,000 
in.-lb. and a thrust N = 80,000 lb., and 
design for equal areas of steel on each 
face. 

M, = 500,000 + (80,000 x 8) 
= 1,140,000 in.-lb. 

500,000 — (80,000 x 38) 
= — 140,000 in.-lb. 


x 1°26 


1000 = 18,000 lb, 


= 0°35. 


- = — 0°043. 
From the intersection of the curves with 
these values of p’ and p we obtain, from 
Fig. 4, n =p’ = 


t 
0°55 and = 


X 18 
Ay = Ae = 0°55 X 
0-99 sq. in. and ¢ = 4:25 x 1000 = 4250 
Ib. per square inch. The diagrams are 


Hence 
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$q. in. sq. in. 
0-60 
o-72 
o-81 
1°44 


1°26 
1-08 
0-96 
0-90 
0°45 


reasonably accurate for the usual cover 
, 


ratios - but, where in a particular 


case they are considered to be not near 
enough, the area of reinforcement may 
be obtained from the diagrem for which 
the cover ratio is the nearest and adjusted 
in the following manner with sufficient 
accuracy for practical purposes (Fig. 5). 


tual 


A n — 0o-05d for Fi 
ox sc. for Fig. 3. 
n—d actual 3 
A ae 10d for Fi 

or Fig. 4. 

= d'actual 4 
In these expressions the value to be 
assumed for » is obtained from the stress 
ratio given on the diagram considered. 
Assume in Example 2 that d’actuat is 3 in. 
From the diagram for the nearest value 


a=: 7’ that is Fig. 4, the depth 


of the 
axis is 


: ) x 18 = 14 in. 
1000 


and the previously obtained value for A, 
should be increased to 
4 14 — 18 8 
d = “€ » — . s 
= 0°99 14 —3°0 1-08 sq. in 
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ou Ib. per sq. in. % % sq. in. 
18,000 18 0°333 0-70 1°86 
16,000 16 0-400 0-60 
15,000 15 0-450 0°55 1°77 
14,000 14 0° 500 0-50 1°80 
12,000 12 0°625 0°40 1°84 
10,000 10 0-800 1°89 
10 x 15 
n 
d 4 
/ 
/ 
Fig. 5. 
1,140,000 3 
1000 x 10 18? 
140.000 
: 
15 


BOOK REVIEWS. 


“ Theorie der Verbundkonstruktionen.”” By Konrad 
Sattler. (Berlin: Wilhelm Ernst & Sohn. 1953. 
Price 43 D.M.) 


AFTER describing the principles of creep 
and shrinkage of concrete this book pro- 
vides a comprehensive account of the 
theory of composite beams from simple 
reinforced concrete members to statically- 
indeterminate beams of prestressed con- 
crete and structural steel. Although the 
mathematics appear formidable it is 
claimed that all the problems considered 
can be reduced to a few common funda- 
mental operations. As the elastic modu- 
lus of concrete varies with time, methods 
are given to allow for this variation. 
Although for simple reinforced concrete 
structures allowance for flow and shrink- 
age need not be made, an accurate assess- 
ment of their effect appears to be desir- 
able, and indeed necessary, for prestressed 
concrete and for arches. It has been 
shown by Dischinger that the flow of con- 
crete has a favourable effect in reducing 
stresses arising from shrinkage and move- 
ments of the abutments of arches. It is 
considered also that the flow of concrete is 
important, and should always be allowed 
for, in the design of steel girders with 
concrete slabs rigidly attached to them. 

In the case of statically-indeterminate 
structures, the theory given need be 
applied only to the effects due to the 
weight of the structure, the movements 
of abutments, etc., while for imposed loads 
the usual methods of calculation on the 


Pulverised -fuel 


AsH from pulverised fuel has been used as 
an experiment in plain concrete founda- 
tions at a housing site of the London 
County Council. The mixture was 1 cwt. 
of ordinary Portland cement to 7} cu. ft. 
of 1}-in. ballast, that is a nominal 1 : 6 
mixture, in which 20 per cent. of the 
cement was replaced by fuel ash obtained 
from the Littlebrook power station at 
Dartford. The specification required that 
the ash should contain not more than 
10 per cent. by weight of carbon and 
that its fineness should comply with the 
requirements of B.S. No. 12: 1947 for 
ordinary Portland cement. The chem- 
ical analysis of the ash was as follows: 
SiO,, 47-2 percent.; Fe,O,, 11-6 per cent. ; 
Al,O,, 30°5 per cent.; CaO, 5 per cent. ; 
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Book Reviews. 


Ash in Concrete. 


basis of elastic deformations will suffice. 
Numerical examples help to clarify many 
points not apparent on first reading the 
“*An Experimental Study of the Relation between 

ss of Fresh and Hardened Con- 
crete.” By Sven G. Bergstrém. (Stockholm : 


Swedish Cement and Concrete Research Institute. 
No price stated.) 


A DESCRIPTION of an apparatus for deter- 
mining the deformability of fresh con- 
crete subjected to vibration, from which 
conclusions are drawn on the workability 
of the mixture and its liability to segrega- 
tion with various periods of vibration. 
Tests are described in support of the con- 
tention that in some cases the strength, 
resistance to frost, shrinkage, and creep of 
concrete can be foretold by studying the 
results of tests made with the apparatus. 
“New Ways of Servicing Buildings.” (London: 
Architectural Press, Ltd. 1954. Price 30s.) 
THE five parts of this book, each written 
by a different author, deal with light- 
ing ; heating of large buildings ; heating 
of houses; sanitation, plumbing, and 
hygiene ; and interior finishes. Some of 
the oldest as well as more recent methods 
are described, and the book is profusely 
illustrated. 


Books Received. 


Every Engineer should Know about Rubber.”’ 
By W. J. S. Naunton. (London: British Rubber 
Development Board. 1954. Price 3s. 6d.) 

“* The Use of Stabilised Soil for Road Construction 
in the U.S.A." By K. E. Clare. Road Research 
Technical Paper No. 29. (H.M. Stationery Office. 
Price. 2s. 64.) 


MgO, 2-1 per cent.; SO,, 1-5 percent. ; 
loss on ignition, 3-6 per cent. 

Because of the difficulty of handling 
the material on the site, the proportion 
of ash was related to a 1-cwt. bag of 
cement. The ash was therefore delivered 
to the site in }-cwt. bags. The concrete 
mixture comprised 1 cwt. of cement, 
+ cwt. of ash, and 1o cu. ft. of 1}-in. 
ballast, and a 10/7 mixer was used so 
that each batch contained 1 cwt. of 
cement and } cwt. of ash. Test cubes 
made from different batches gave the 
following strengths (in lb. per square 
inch): At 7 days, 996, 1431, and 1369; 
at 14 days, 1991 and 2427; at three 
months, 3609 and 4916. [See Editorial 
Note in this number.] 
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THE QUICKER EASIER WAY TO 
FRAME, HANG & SUPPORT ALL 
ELECTRICAL, PLUMBING, HEATING 
AND VENTILATING EQUIPMENT 


COMPLETELY ADJUSTABLE NO DRILLING WELDING DETAIL DRAWINGS 
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for example 


We, Parkinson’s, have behind us 


seventy-five years’ experience covering almost every 


known kind of civil engineering and building. 


WE construct sewerage systems For example, Lurgan, 
Northern Ireland 


— water filtration plants For example, Darlington, County 
Durham 


— townships For example, Sheerwater Estate, Woking, Surrey 


—and power stations For example, the Dekhelia station in 
Cyprus. 

WE are constructors of harbours, quays and sea walls For 
example, the Port of Leixoes in Portugal 


—of dams, locks and barrages For example, the Esna barrage 

in Upper Egypt 
—and roads For example, the Liverpool and East Lancashire 
Road. 


WE are accustomed to work rapidly For example, 3,000 
cubic yards of concrete mixed and placed in 24 hours 


—in a big way For example, on one job our monthly certificate 
was £1,340,000 


We could continue with fact and figure about completed con- 
tracts which would range from mines to airfields, from theatres 
to water storage tanks. But perhaps we have said enough to show 
that we have the knowledge and the equipment to carry out 
works of almost any magnitude, anywhere in the world. 


SIR LINDSAY PARKINSON & CO. LTD., 
171 SHAFTESBURY AVENUE, W.C.2 


AND IN AUSTRALIA, CANADA, CYPRUS AND INDIA 
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CHANNEL AT EDMONTON. 


Channel at Edmonton. 


THE straightening and widening of 
Pymmes brook, and the construction of 
a plain concrete invert with concrete re- 
taining walls along its banks for a length 
of 620 ft. (Figs. 1 and 2) have recently 
been completed. The working space was 
restricted, and because one bank was 
inaccessible most of the work was carried 
out from the other bank. The brook 
runs through a built-up area and is sub- 
ject to a very rapid rise in water level 
and a very high rate of flow (about ro ft. 


and due to the uncertain nature and vary- 
ing levels of the bed of the stream, steel 
sheet piles were used to form the coffer- 
dams (Figs. 3 and 4). The piles were 
12 ft. to 15 ft. long and enclosed sections 
of the work 8o ft. long; the length of 
each section was extended to 120 ft. when 
the amount of water that seeped into the 
cofferdam was known. A hammer oper- 
ated by compressed air was used for 
driving the piles, and for extracting them 
a standard adaptor was fitted. 


GRAVEL 


HARDCORE Free 


per second) at flood periods. The highest 
recorded rise of water above the normal 
level, during the contract, was 5 ft., and 
the most rapid rate of rise in the same 
period was 1} in. per minute. Although 
the weather conditions at the site might 
be favourable, flood water had to be 
expected at any time as the catchment 
area was subject to local storms. The 
water rose 2 ft. or more above the normal 
level on 21 occasions during the eight 
months the work was being constructed. 

Because the width of clay walls would 
have seriously restricted the flow of water, 
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In order that the men should be em- 
ployed continuously, the work proceeded 
upstream and downstream from the start- 
ing place, and two cofferdams were 
provided. The ends of the cofferdams 
formed on the newly-constructed invert 
slab were interlocking piles placed on the 
slab and the joints sealed with clay. 
The effect of scour due to the rapid flow 
of water during floods was considerable, 
and in order that the foundations should 
not be undermined the unconcreted strip 
at the centre of the invert was filled with 
puddled clay. The exposed ends of 
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CHANNEL AT EDMONTON. 


completed walls were protected with 
corrugated steel sheets. 

The walls were cast in two lifts. 
The distance between vertical joints was 
40 ft. ; 1o6o ft. of the wall was 7 ft. high 
and the remainder to ft. high. Straight 
steel shutter plates were used; due to 
the varying radii of the curves it was not 
possible to make these up into large panels 
of standard size and most of the shutter- 
ing had to be reassembled to suit the 
curvature of different parts of the walls. 
All the aggregates were measured by 
weight, and, with the exception of the 
concrete filling required to bring the 
excavated levels up to the underside of 
the invert slab, all the concrete comprised 
112 lb. of Portland cement, 250 lb. of 
sand, 300 lb. of %-in. to }-in. aggregate, 
and 350 lb. of }-in. to 1}-in. aggregate. 
The water-cement ratio was 0-55. 

The specification required that the 
minimum crushing strength of 6-in. cubes 
should be 3300 lb. at 28 days. As this 
strength was obtained at seven days, 
experiments were made to obtain the 
specified strength with less sand and 
cement, but leaner mixtures reduced the 
workability and the quality of the finish. 
The concrete in the invert was compacted 
with poker and tamping vibrators, and the 
walls were consolidated with poker vibra- 
tors only. The allowable compaction 
factor was 0-79. Difficulty was experi- 
enced in obtaining a smooth surface on 
the lowest 2 ft. of the battered face of 
the walls, probably because the walls 
were cast in one lift and the vibration of 
the last concrete placed was transmitted 
through the steel shutters to the lower 
concrete which, being partly set, was not 
sufficiently liquid to form a smooth sur- 
face against the shutters. This difficulty 
was never completely overcome, but it 
is thought that by using thicker steel 
shutters or timber shutters the surface of 
the lower portion of the walls would have 
been improved. 

The central strip of the invert was 


completed with the use of prefabricated 
portable cofferdams, made of steel shutter- 
plates with rubber seals at their bases. 
This part of the work was concreted when 
the water level was normal, and kentledge 
was placed on the cofferdam to prevent 
it from being moved by the flow of the 
stream. 

The work was carried out for the Lee 
Conservancy Catchment Board by Messrs. 
Fitzpatrick & Son (Contractors), Ltd. 
The foregoing notes were compiled by 
Mr. J. Lindsay Smith, M.A., A.M.I.C.é., 
D.1.C., the agent for the contractors. 
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for horizontal and vertical surfaces 


The ever-growing use of ** Ritecure "’ in this country on concrete roads, runways, cooling towers, silos, 
reservoirs, bridges, etc., has already made it possible for a total of over 4 square miles of concrete 
surface to be cured with the minimum of trouble and with labour costs far lower than that of any other 
means of concrete curing. ‘* Ritecure ’’ Membrane Curing—a one-man operation—is sprayed on the 
surface and forms a transparent skin which ensures the retention of the maximum amount of water 
in the concrete under all climatic conditions. Covering down and/or wetting are eliminated. 
Whether the surface is horizontal or vertical, there is no more speedy, simple, efficient and economical 
method of concrete curing than ‘* Ritecure."’ For full details, send to : 


86 VICTORIA STREET, TELEPHONE: 
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The most My 
versatile 
4-ton mobile 


EARLY DELIVERY 
4 Hire Purchase 

terms arranged 

4 Range to lift from 


15 cwt. to 7} tons. 


Distributed in the United Kingdom by: »% 
GEORGE COHEN Sons & Company Ltd. 600 
WOOD LANE, LONDON W.12 


Designed, manufactured & exported by their Associates 
K & L STEELFOUNDERS & ENGINEERS LTD. Letchworth, Herts 
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A LIGHTWEIGHT PRESTRESSED BRIDGE. 


A Lightweight Prestressed Bridge. 


A ROAD BRIDGE recently completed in 
Sicily comprises seventeen spans of 75 ft. 
and four spans of 62 ft. The longi- 
tudinal beams are made up of prestressed 
precast hollow units cast in sections 
about 7 ft. long. One shutter 7 ft. 2 in. 
high was used to cast all the 950 parts of 
the beams. The dead load of the whole 
structure is 140 lb. per square foot of road 
surface. 

There are five beams 3 ft. 7 in. deep with 
sides 4 in. thick at 4-ft. 9}-in. centres. 
The casting yard was 25 miles from the 
site. Only 5 per cent. of the structural 
concrete was placed in situ. 

Holes for the pres.ressing cables were 
formed by steel bars which were pulled 
out of the concrete after it had set. The 
bars were placed in the upright shutter, 
the concrete placed, and vacuum mats 
were applied with vibration. The shutter 


was stripped within an hour of the appli- 
cation of the vacuum mat. 

The bars were placed in different posi- 
tions in the shutter so that the cables 
would have the required shape. The 
cables were then threaded through the 
holes in the beams, and the joints between 


the parts forming the beams were grouted 
with quick-setting cement. Each cable 
comprised eighteen o-2-in. diameter wires, 
which were tensioned 24 hours after the 
joints had been grouted. The cables 
were not grouted until three months later 
in order to allow for deformations in the 
concrete resulting from shrinkage and 
creep. Dr. Fernando Piccinni, of Ferro- 
cemento, Rome, designed the bridge. 


Our illustrations and the foregoing notes 
are from “‘ Engineering News-Record "’ for 
December 17, 1953. 


Fig. 1.—A Span of a Bridge in Sicily. 


September, 1954. 
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Fig. 2..—_Mould for Making Parts of 
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WELDING LARGE BARS. 


TueE following is from the report of the 
Building Research Board for the year 
1953: 

In recent years there has been an in- 
creasing tendency for structural engineers 
to consider a new approach to design. In 
this, the old method of checking that the 
stresses throughout a structure, for the 
assumed conditions of working load, are 
less than certain permissible values, is 
largely abolished. In its place a design 
philosophy is being developed of which 
the main principles are (1) that the load 
that will just cause failure of the structure 
is sufficiently greater than the working 
load, so that the probability of failure 
during the required life of the structure 
is less than a specified limit; (2) that, 
for working-load conditions through the 
required life, the deformations of the 
structure shall not be such as to impair 
its safety or efficiency ; (3) that economic 
considerations in the design of structures 
shall include full allowance for the need 
for, and cost of, maintenance during the 
life of the structure. 

With regard to the first principle, the 
ratio of the load that will cause failure 
to the working load is now commonly 
referred to as the “ load factor against 
failure.’’ The value of this factor must 
clearly depend on the extent to which 
the loading of the structure, the strength 
of materials used in it, and the standard 
of workmanship adopted both in its 
design and in its construction, may vary 
from the conditions assumed in the design 
calculations. Much research is being 
done, in this country and abroad, to 
provide data that will enable designers 
to decide on suitable load factors for 
various types of structure. Much of the 
structural engineering research is con- 
cerned with th2 ultimate strength char- 
acteristics of structural systems, and with 
the possibility of deducing simple design 
rules that can be embodied in codes of 
practice. 

It should be noted that the load factor 
to be chosen in any particular case must 
depend not only on the load which, if 
applied once, would cause failure, but also 
on the possibility that a smaller load, if 
repeated many times, may cause failure 
by fatigue. With the tendency in modern 
by-laws toallow reduced margins of safety, 
the importance of the consideration of 
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‘The Load Factor against Failure.’’ 


dynamic effects and fatigue is increased. 
A fatigue testing machine has recently 
been installed at the Station so that this 
aspect of structural safety can be studied. 
With regard to the second principle, it 
is difficult to formulate explicit rules for 
so limiting deformations that the safety 
or efficiency of the structure are not 
thereby impaired. Deflections of rein- 
forced concrete floor slabs, for example, 
may be of little importance in a ware- 
house, but may lead to damage to 
decorative ceiling finishes in a public 
building or to excessive maintenance of 
machinery in a factory. Cracking of 
concrete may also occur, with the result- 
ing increased possibility of corrosion of 
the reinforcement. Such effects need con- 
siderable research before the load-factor 
basis of design can be fully exploited. 
A consequential trend in the structural 
engineering research at the Station is 
towards the consideration of the strength 
of structures as a whole, rather than the 
treatment of the elements of a structure 
as components that can be designed 
separately. The structural interaction 
between the various elements, including 
parts of the structure normally regarded 
as infilling or cladding, has a great influ- 
ence on the behaviour of the complete 
structure under load. Tests are being 
made to examine the importance of this 
interaction, or “‘ composite action ”’ as it 
is commonly called, both in the laboratory 
and in measurements on actual structures. 


An Exhibition of Photographs of 
Concrete Buildings. 


An exhibition of photographs showing 
architectural developments in the use of 
concrete and its use in building and civil 
engineering at home and abroad will be 
held at the Royal Institute of British 
Architects, 66 Portland Place, London, 
W.1, from October 21 to 30. Most of the 
photographs will be of buildings built 
during the past twenty years, and there 
will also. be a section dealing with the 
early development in the use of concrete. 
The exhibition is being organised by the 
Royal Institute of British Architects, the 
Cement and Concrete Association, the 
Prestressed Concrete Development Group, 
and the Reinforced Concrete Association. 


September, 1954. 
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FIREPROOF FLOOR 


The most adaptable System of tee 
Suspended Hollow Concrete 

Floor and Roof Construction 

for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
A distribution of point loads with 
i efficiency and economy, employing the 
original system of steel Telescopic 
C0 N CRETE FLOORS Midland Associated Company & Licensees, 


PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter's Road, NETHERTON, Nr. 

DUDLEY, Worcs. "Phone: Dudley 43/15 


SMITH’S FIREPROOF FLOORS LTD 
IMBER COURT + EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 
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Efficient 
concrete 


vibration 
= calls for 


Winget 


*VIBROCON’ 
POKER VIBRATORS 


A real High-frequency Poker Vibrator for every concrete job 


The higher frequencies of Winget ‘ Vibro- 
con” Poker Vibrators mean higher 
efficiency in concrete vibration. Swifter 
compaction to maximum density is 
achieved, giving a stronger, denser con- 
crete with greater resistance to frost and 
with better bonding between concrete 
and reinforcement and also at construc- 
tion joints. 


Concrete before and after compaction by the Vibrocon spade 


Choice of 5 sizes 


45 mm. (1}") dia. 10,650 Vibrations per minute 
55 mm. dia. 
60 mm. dia. 

70 mm. (2}”) dia. 

100 mm. (4") dia. 


All models up to 70 mm. are available with 
interchangeable petrol or electric drive. The 
55 mm. and 70 mm. models are also supplied for 
pneumatic drive. 


Registered Mat 
Winget 


CONTRACTORS’ PLANT SPECIALISTS 


WINGETLTD ROCHESTER 
KENT ENGLAND 


Tel : Strood 7276 (S$ lines) Telegrams : Wingetism Rochester 
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RESEARCH ON PRESTRESSED CONCRETE. 


Research on Prestressed Concrete. 


Tue following is from the Report of the 
Building Research Board for the year 
1953 (published in July, 1954, by H.M. 
Stationery Office at 3s. 6d.). 


Impact Strength. 


The ultimate resistance of reinforced 
concrete beams to a single impact is 
superior to that of prestressed concrete 
beams provided that the reinforced beams 
are adequately reinforced with vertical 
stirrups. These stirrups appear to be 
almost as important as the main longi- 
tudinal reinforcement in influencing the 
impact resistance of reinforced concrete. 
Under repeated impacts, each insufficient 
in itself to cause failure, prestressed con- 
crete beams can have appreciably greater 
resistance than ordinary reinforced con- 
crete beams with normal vertical steel. 


Fire Resistance. 


Preliminary information based on tests 
made in Britain and the U.S.A. confirm 


that a fire resistance of two hours’ duration 
can be achieved with little or no modifica- 
tion in design for simply-supported beams 
of 1o ft. and 16 ft. span with post- 
tensioned cables. Some of the results 
indicate, however, that further precau- 
tions may be required in the design of 
continuous beams. For longer periods 
of fire resistance, secondary mild steel 
reinforcement is essential and the addition 
of protective material may be necessary. 


Static Strength. 


Research on the behaviour of pre- 
stressed concrete beams under static load- 
ing indicates that simple formule are 
adequate for calculating the ultimate 
strength of normal types of section. In 
a few cases, however, there appears to be 
a need for more refined methods of calcula- 
tion in which consideration is given to the 
conditions of stress and strain in the 
concrete and in the steel at failure. 


ANALYSIS 


AGGREGATES 


We specialise in the supply of single sieves and nests of sieves to B.S.410 
for hand or machine sieving of concrete aggregates, test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 
Contractor and Builder for proportioning aggregates and testing cement. 
Send for full details. 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD . LONDON, S.W.19 
Telephone : LiBerty 8/2!-2. Telegrams : Endfilt, Wimble, London 
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RESEARCH ON PRESTRESSED CONCRETE. 


Losses of Prestress. 


Laboratory measurements of the loss 
of stress due to creep of hard-drawn steel 
wire of the type used in Great Britain 
show that over a period of several years 
it may be between 6 and Io tons per 
square inch for an initial stress of about 
75 tons per square inch and between 
4 and 7 tons per square inch for an initial 
stress of about 65 tons per square inch. 
Records of strain in the concrete of the 
main prestressed concrete beams of an 
office building show that one-and-a-half 
years after the initial stressing (which 
amounted to 60 tons per square inch), 
the stress in the steel had fallen by 
not more than 4 tons per square inch. 
Further shrinkage may be expected as 
the concrete dries out. Evidence from 
this and other structures suggests that 
other losses of prestress may be of as 
great or greater importance. Such losses 
may be caused by friction with long 


(CONCRETE) 


cables or by slip at anchorages with short 
cables, or by elastic shortening of the 
concrete when a number of wires or 
cables are stressed successively and not 
simultaneously. 


Railway Sleepers. 


Static and dynamic loading tests have 
been made on prestressed concrete rail- 
way sleepers in which either plain wire 
or indented wire was used in the pre- 
tensioning system. Sleepers with plain 
wire failed, under static load applied near 
cme end, as a result of slipping of the 
wire in the concrete. In similar tests 
there was no slipping of indented wire, 
and sleepers with such wire were some 
15 per cent. stronger than sleepers with 
plain wires. Eight sleepers were sub- 
jected to dynamic loading, and it was 
found that there was no significant differ- 
ence in strength between the sleepers 
with the two types of wire. 


Training in Concrete Work. 


WE have received the following from 
Mr. Frank L. Donald, of Aberdeen. 

‘‘ With reference to the Editorial Note 
in your July number on training opera- 
tives in concrete work, I am surprised 
that there seems to be no official recog- 
nition of such training that has been in 
operation for many years. I was appren- 
ticed to a large firm of contractors in 
Aberdeen as far back as 1927 and received 
training in the making and placing of 
concrete in all its aspects. I and several 
others served an apprenticeship of three 
years. We attended evening classes and 
were taught the rudiments of building 
construction. We worked on sites under 
a competent foreman who impressed upon 
us the importance of the water content, 
the moisture contained in the sand, the 
need for thorough mixing, and so on. 
From the mixing-board we went on to 
the placing of concrete, steel bending and 
fixing, and other work. We were paid 
the rates current at the time. At the 
end of the apprenticeship we were paid 
full tradesman’s rate, and were capable 
of taking charge of any kind of concrete 
work. I left the firm after my term, but 
one of the men who was apprenticed with 
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me is still with the firm and is now their 
general foreman, another is in business on 
his own account, while I am the manager 
of a large precast concrete factory. We 
were all over 18 years of age at the 
commencement of our apprenticeship.”’ 


ROAD 
‘REINFORCEMENT 


September, 1954. 
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VIBRATIONLESS 
CONCRETE 
PILING 


Prestcore piles are formed without vibration, and the system can be 
used where low headroom and other difficult site conditions exist. 


The reconstruction of South Quay, King’s Lynn, was carried out with the aid of |8-in. diameter Prestcore 
piles 27 ft. long, each carrying a working load of 50 tons. The work proceeded at al! states of the tide, 
which has a range of about !9 ft. The original intention was to use precast concrete piles but, as hard 
driving was anticipated and it was therefore feared that a great deal of vibration would be transmitted to 
an adjacent building, Prestcore piles were substituted, as these can be installed with an almost complete 
absence of vibration. 

The work was carried out for the King’s Lynn Conservancy Board and their Consulting Engineers, Messrs. 
Wilton & Bell, MM.1.C.E., London. The General Contractors were the Dredging & Construction Co., Ltd., 
King’s Lynn, and John Gill Contractors, Ltd., London, were the sub-contractors for Prestcore piling. 


BRITISH STEEL PILING 
COMPANY LIMITED 


KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.! 
Telephone : Trafalgar 1024/8 Telegrams : Pilingdom, Lesquare, London 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d. a 
word : minimum, tos. Other miscella- 
neous advertisements, 4d. a word : 108. 

Box ber 1s.extra. The 
engagement of sons answering these 


advertisements ts subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 


SITUATION VACANT. Designer-draughtsman required 
for London office of well-known reinforced concrete engin- 
eering contractors. Experience in reinforced concrete 
frames, floors, roof and staircase construction essential. 
Progressive post, pension scheme, alternate Saturdays. 
Write fully, stating salary required, to Box 3 aa A ALLARDYCE 
Patmer, Lrp., 109 Kingsway, London, W. 


SITUATION VACANT. Reinforced concrete designer 
required in civil engineering department of The Coppee Co. 
(Great Britain), Ltd., for colliery structures (buildings, 
bunkers, tanks, etc.). Duties include quantities. Staff 
pension scheme in operation. Write, stating age, qualifica- 
tions, experience, and salary required, etc., to Tue Coprre 
Co. (Great Britain), Lrp., 140 Piccadilly, London, W.1. 


SITUATIONS VACANT. Reinforced concrete detailers 
required in civil engineering department of The Coppee Co. 
(Great Britain), Ltd. Knowledge of quantities favourably 
considered. Staff pension scheme in operation. Write, 
stating age, qualifications, “ ience, and salary required, 
etc., to Tue Copper Co. (Great Britarx), Lrp., 140, 
Piccadilly, London, W.1. 


SITUATIONS VACANT. Clarke, Nicholls & Marcel, 
consulting engineers, require in their London office, for 
reinforced concrete work, designers and draughtsmen- 
detailers. Permanent positions. Good prospects. Apply 
in writing to 21 Westpourne Grove, Lonpon, W.2. 


SITUATIONS VACANT. Reinforced concrete designers 
and draughtsmen required by progressive firm in London, 
W.1, area. Varied projects. Five-days’ week. Good 
salary, bonus and prospects. Box 4066, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. The Cement and Concrete 
Association requires a civil engineer to undertake advisory 
work in all branches of concrete construction in Scotland. 
Candidates should be of Scottish nationality, between the 
ages of 25 and 35 years, and be graduates of a British 
University and/or Corporate Members of the Institutions 
of Civil or Structural Engineers. Some field experience 
and special interest in concrete work are required. Salary 
according to qualifications and experience. Pension 
scheme. The successful candidate will spend six months 
at the Association's research station in Buckinghamshire 
before taking up the appointment in Edinburgh. Appli- 
cants should write, giving full particulars, to the Scottish 
Manager, Cement AnD CONCRETE AssociaTION, 2 Rutland 
Square, Edinburgh, 1. 


SITUATION VACANT. Design draughtsman required 
for London office of Company manufacturing precast 
concrete products. Applicants should be experienced in 

tressed designing. Opportunity to take charge of 
sectiéns for those with suitable qualifications and experience. 
Five-days’ week. House available for applicants living 
outside the London area. Write, stating age, education, 
ualifications, and experience, to Box 4069, CONCRETE AND 
Coommneernenet ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Structural and/or civil engineer 
(qualified) required for senior position in Scottish firm. 
Considerable experience of reinforced concrete design 
essential and some experience of precast and prestressed 
concrete work preferable. Write, stating qualifications, 
experience, and salary required. Superannuation and 
profit-sharing schemes in operation. Box 1980, Ropert- 
son & Scott, 42 Charlotte Square, Edinburgh, 2. 


The PORT OF LONDON AUTHORITY invite applica- 
tions for a number of positions as DRAUGHTSMEN at 
the following scales of pay, inclusive of Pay Supplement. 

The increments are annual, and commencing salaries 
within the scales are fixed according to qualifications and 
experience. 


(a) rst Class. {£627 10s. per annum by £26 5s. to £758 15s. 
per annum. 
(b) 2nd Class. {552 per annum by £23, by {21 to £596 
per annum. 
(c) 3rd Class. £425 10s. per annum by {17 §s., by {23 to 
{506 per annum. 
Applicants should have experience in the following : 


(1) Civil Engineering Draughtsmen 

For (a)—the design and detailing of warehouses, sheds, 
offices, canteens, and other buildings in reinforced 
concrete, steel and timber, connected with the 
Docks. Applicants must be able to work with 
the minimum of supervision. 

For (b)* and (c) —detailing such structures with or 
without supervision 


In all cases maritime works experience and ability to 
make site surveys would be an advantage. 


(2) Survey Draughismen 
For (b)—undertaking land and building surveys and 
plotting the results. 


(3) Electrical Engineering Draughtsmen 
For (c)—making electrical wiring layouts for building 
work, under supervision. 


Application forms may be obtained from the Establish- 
ment Officer, Port of London Authority, Trinity Square, 
London, E.C.3. 


oa position is at SURREY COMMERCIAL DOCKS 
S.E.16. 


SITUATION VACANT. Experienced draughtsman- 
detailer required for London office of consulting engineers. 
Good drawing-office experience in reinforced concrete work 
essential. Reply in writing, with full particulars of age, 
experience, and salary required to Box No. 7881, CHARLES 
Barker & Sons, Lrp., 31 Budge Row, London, E.C.4. 


SITUATIONS VACANT. Experienced reinforced con- 
crete designers and detailers required for permanent 
design staff in London office. Salary according to experi- 
ence. Five-days’ week. Apply W. F. G. Crozier, 
Procress Derr., Georce Wimpry & Co., Lrp., 27 
Hammersmith Grove, London, W.6. 


SITUATION VACANT. Reinforced concrete draughts- 
man, with some knowledge of design, required for engineer's 
office of a firm of architects and engineers. Interesting 
prospects for man requiring varied experience. Write, 
giving full details and salary required, to Ronatp Warp 
& Partners, 33 St. George’s Drive, London, S.W.1. 


SITUATION VACANT. Consulting engineers, West- 
minster, require senior assistant experienced in road and 
bridge design. Good salary and prospects. Write in 
confidence, stating age, qualifications, and full details of 
experience. Box 4070, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Structural and/or civil engineer 
(qualified) required for senior position in Scottish firm. 
Experience of reinforced concrete and prestressed concrete 
essential. Commencing salary according to experience ; 
minimum {750 per annum. Superannuation and profit- 
sharing schemes in operation. Box 1981, Ropertson & 
Scott, 42 Charlotte Square, Edinburgh, 2. 


SITUATION VACANT. Diespeker & Co., Ltd., require 
for their London office a senior designer-draughtsman. 
Applicants must be experienced in reinforced concrete 
frames, floors, roofs, and staircase construction, and have 
capacity to take charge of drawing office. Permanent and 
progressive post. Pension scheme. Write (in confidence) 
to the Secretary, Clifton House, Euston Rvad, London, 
N.W.1, giving full particulars of qualifications, experience, 
and salary required 

SITUATION VACANT. Fisons, Ltd., require senior 
reinforced concrete designer-draughtsman capable of 
designing all types of reinforced concrete buildings and 
foundations. Pension and widow's pension funds, good 
salary and prospects. Apply, stating qualifications, age, 
and past experience to the Personne: Orricer, Fisons, 
Ltd., Harvest House, Felixstowe, Suffolk. 


(Continued on page 299) 
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PATENTS RELATING TO CONCRETE. 


Patents Relating to Concrete. 


Collapsible Cores. 


A COLLAPSIBLE core for cavity walls, 
tunnels, well shafts, or chimney stacks 
comprises alternate, flexible, arcuate 
members (x) and straight members (MP). 
The members are connected by passing 


links (/c) through flanges (f) on the mem- 
bers. The links are connected to a 
central bar (B). To collapse the core, 
the bar (B) is raised, causing the flexible 
members to be drawn inwards, as shown 
in the right-hand part of Fig. 1. Coils 
of reinforcement wire (RF,) may be 
placed around the core. Vertical bars 
(R) may connect adjacent coils. Several 
cores may be used side by side or end 
to end. The lower end of the core may 
have teeth, to ensure that the concrete 
grips the core after the core is raised. 
A core suitable for forming a sewer com- 
prises members linked to a central tubular 
member (Fig. 5). The tubular member 
may be extended by means of threaded 
parts when several cores are used end 
to end.—British Patent No. 642,404. 
V. R. King. November 22, 1946. 


Shuttering for Stairs. 


INNER Casing elements, each consisting of 
a step (2) and riser (3), are arranged in a 
supporting structure (1) in stair-formation 
between and in relation to correspondingly 


MISCELLANEOUS ADVERTISEMENTS. 


SITUATIONS VACANT. 
(Continued from page \xx) 


SITUATION VACANT. Swmrrn’s Firerroor Fioors, Ltp., 
Imber Court, East Molesey, Surrey, require designer- 
draughtsman experienced in detailing reinforced concrete 
floors, roofs, and stairs. Some experience of reinforced 
concrete frames an advantage but not essential. Write, 
giving age, experience, and salary required. 


SITUATIONS VACANT. Experienced reinforced con- 
crete detailers required by consulting engineers in their 
Sunbury office. Five-days’ week, permanent position, 
good salary and prospects. Apply, stating age and 
experience, to J. H. Coomps & Partners, Thames Corner, 
Sunbury-on-Thames. 


SITUATIONS VACANT. Experienced detailer-draughts- 
men required by consulting engineers. Knowledge of 
design an advantage but not essential. High salaries and 
established positions for suitable applicants. Excellent 
office conditions. Five-days’ week. Write, stating age, 
salary, and experience, to J. C. Hucnes & PARTNERS, 119 
Marylebone Road, London, N.W.1. 


SITUATIONS VACANT. AIR MINISTRY require in 
London structural engineering designer-draughtsmen in 
works department for reinforced concrete or structural 
steelwork, with sound technical training and several years’ 
varied experience in design-detailing of: (a) Reinforced 
concrete construction for all types of buildings, or (6) steel- 
framed sheds, warehouses and similar buildings. Sala‘ies 
up to {780 p.a., starting pay dependent upon age, qualifica- 
tions and experience. Extra duty allowance or overtime 
payable. Promotion prospects. Post mnon-pensionable 
with long-term possibilities. Natural-born British subjects 
only. Write, stating age, qualifications, employment details, 
including type of work done, to Ministry oF Lasour, 236 
Walworth Road, London, S.E.17, quoting Order 82AE. 


September, 1954. 


SITUATION VACANT. Draughtsman required for 
consulting engineer's office in Westminster to work on 
reinforced concrete and general civil engineering. Five- 
days’ week. Small office. Write stating age, experience, 
and salary required. Box 4072, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION VACANT. Personal assistant required by 
consulting engineer for preparation of reinforced concrete 
calculations and drawings. Good prospects in a growing 
practice for graduate desiring all-round experience. Write, 
giving particulars of training and experience, to CHARLES 
H. Hockiey, 5 Apple Market, Kingston-on-Thames 


SITUATIONS VACANT. Civil engineering draughtsmen. 
Imperial Chemical Industries, Limited, Billingham Division, 
have a few vacancies for experienced civil engineering 
draughtsmen for work on major factory extensions involv 
ing design and detailing of reinforced concrete foundations 
and structures, roads, drainage, and water systems. Candi- 
dates should have qualifications equivalent to the Higher 
National Certificate. Write for application forms, to the 
Staff Manager, Imperia, Cuemicat Inpustries, Lrp., 
Billingham Division, Billingham, Co. Durham, quoting 
Reference R.1. 


SITUATION VACANT. Reinforced concrete designer- 
draughtsman required by Asumore, Benson, Pease & Co., 
Stockton-on-Tees. Applicants should be fully experienced 
in designing and detailing reinforced concrete structures, 
foundations, and other civil work. Apply stating age, 
experience, etc., quoting Reference D, to Staff Personnel 
Officer. 

SITUATIONS VACANT. Senior designer for interesting 
reinforced concrete and prestressed concrete work. Also 
junior draughtsmen wanted. London office of consulting 
engineers. Own staff notified. Box 4073, ConcreTE AnD 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


(Continued on p. 300.) 
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stepped side-plates (4) which project above 
and beyond the casing elements (2, 3). 
Transverse reinforcement bars (5) are 


tite, 


PATENTS RELATING TO CONCRETE. 


then secured between the side-plates (4) 
opposite the angles of the stair formation, 
and longitudinal reinforcement wires (10) 
are stretched each alternately over and 
under the rods (5) while transverse wires 
(11) are stretched through holes in the 
side-plates (4). Reinforcement tubes or 
bars (24) are inserted in the lateral spaces 
between the plates (4) and inner casings 
(2, 3), and outer casing elements (13, 18) 
are then secured between the plates (4) in 
relation to the elements (2, 3) so as to 
leave an open space in front of each 
leement (18) for the concrete ; after cast- 
ing each step by tilting the frame (1) 
forward, the open space is closed by an 
outer casing element (19). On hardening 
of the concrete, the casing is dismantled, 
plates (4) removed, and the finished stair- 
case taken off the frame (1).—No. 630, 
329. J.P. Welschen. January 10, 1947. 


[Publication of patent specifications by 
the Patent Office is in arrears due to the 
war. } 


MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page 299.) 


SITUATIONS VACANT. The Trussep Concrete STEEL 
Co., Lrp., have vacancies in their London-and Manchester 
offices for reinforced concrete designers and detailers. 
Five-days’ week. Pension scheme. Apply, giving full 
particulars of age, education, and previous experience, to 
the Secretary, Truscon House, 35-41 Lower Marsh, London, 
S.E.xz. 
PROFESSIONAL SERVICES. 


PROFESSIONAL SERVICES. Highly qualified engineer, 
experienced in steel and reinforced concrete structures, 
including shell structures, offers services of staff of structural 
designers and draughtsmen. Personnel detached to em- 
ployers’ office or site if required. Box 4071, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


PROFESSIONAL SERVICES. Qualified structural en- 
gineers seek opportunity to assist engineers, architects, and 
contractors in the preparation of complete structural 
designs, drawings, and bending schedules. All types of 
structural problems undertaken, including reinforced con- 
crete and prestressed concrete, steel and shell structures. 
Box 4068, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.x1. 


PROFESSIONAL SERVICES. Reinforced concrete and 
steelwork. Design, detail, bar schedules, technical trans- 
lations. Prompt confidential service. HAM 6350. 


TENDERS INVITED. 


NEW PLYMOUTH HARBOUR BOARD, 
NEW ZEALAND 


Tenders will be received until 5 p.m. on 26 October, 
1954, for the construction of Moturoa Jetty in reinforced 
concrete, approximately 1,100 feet by 90 feet. Drawings 
and contract documents may be inspected in Room 14, 
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New Zealand House, 415 Strand, London, W.C.2 (reference 
No. 16/778), and copies may be obtained on application 
direct to the consulting engineer, Mr. W. G. Morrison, 
28 Buller Street, Wellington, New Zealand. 


FOR SALE. 


FOR SALE. Steel plates to sizes, pressed sections, discs, 
and general metalwork. Keen prices and delivery. 
E. Steruens & Son, Ltrp., Bath Street, London, E.C.1., 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Bettman’s, 
Termiual House, London, S.W.1. Telephone : Sloane 5259. 


AGENTS WANTED. 


AGENTS WANTED WORLD-WIDE. Revolutionary 
formwork system for concrete construction. 9-ply form- 
work boards. Tubular steel props. Write at once for full 
description to Export Manager, A/S StormMBULL, Storgt.1ca, 
Oslo, Norway. 


REINFORCING RODS 
in all diameters at very competitive prices. 
| Actual producers. 3/16” to 5/8” diameters 
| in stock or specified lengths. 


A. BIRCHALL LIMITED | 
Mill Street, LEEDS 9 


September, 1954. 
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Serreuser, 19545. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
eficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2", either 
crushed or natural. 


Special Specifications made to 
order. 
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